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This book has been prepared for the purpose of 
furnishing essential information and suggestions which 
will be of assistance to the baker in conducting and increas- 
ing his business. 


In a volume of this length—it is impossible to cover 
exhaustively each subject pertaining to the baking busi- 
ness or to go into lengthy detail. The aim of this treatise 
is to explain the fundamental points in connection with 
the art and science of baking—briefly, yet with sufficient 
completeness. A sincere effort has been made to adhere to 
simple and clear expression, eliminating complicated theory 
and deeply scientific language so that the reading and 
study of this book may be a pleasure and not a burden. 


Part one covers the subject of raw materials, and 
their handling in the production of bread. Part two 
contains formulas and processes for the making of bread 
and other bakery products. 


If the reader finds the information contained herein 
of some assistance in promoting greater efficiency in the 
production of quality baked goods and subsequent increased 
sales of his bakery products, then the efforts spent in pre- 
paring this treatise have been well rewarded. 


Considerable assistance in the preparation of this 
treatise was rendered by Edward H. Shields Jr., Joseph P. 
Bachman, Dr. Ralph E. Lee, Dr. Charles N. Frey, Howard 
A. Clark, and Theodore E. Carl. 


Acknowledgment is also made to the bakery trade 
journals and various text books from which many valu- 
able ideas and suggestions were secured. Sincere thanks 
is also extended to those who so kindly and constructively 
criticized the manuscript in the course of its preparation. 


Many of the cuts used in Chapter XII were kindly 
loaned by The Taylor Instrument Companies. 
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INTRODUCTION 


GROWTH OF THE BAKING INDUSTRY 


Prior to 1850 practically all of the baking in the United States was 
done by the housewife. Today the baking business ranks among the 
leading industries of this country and Canada. , 

This phenomenal rise in the baking industry may be attributed partly 
to the normal increase in population. However, it is largely due to the 
fact that the commercial baker has been steadily winning over the bread 
baking formerly done by the housewife. 

While this “bread victory” of the twentieth century baker seems to 
be an open acknowledgment from the housewife that today she is willing 
to purchase bakers’ bread, it is a certainty that she will continue to buy 
it in preference to her own, only so long as its high quality is maintained. 
Therefore, it behooves the modern baker more than ever to keep up the 
standard quality of his loaf and to improve the same wherever possible. 
Quality and salesmanship have built up this bread market for the baker 
and only by continued improvement of quality and merchandizing can 
he retain and extend this market. 


OPPORTUNITY FOR FUTURE DEVELOPMENT 
OF THE BAKING INDUSTRY 


BREAD MARKET 


The per capita bread consumption in this country is much lower than 
that of most European nations. This indicates that a tremendous poten- 
tial market is available to every baker and represents a wonderful oppor- 
tunity for the expansion of his business. In spite of this, there are some 
bakers who seem to believe that we have progressed as far as possible 
and that there are “no new worlds to conquer” in the way of increasing 
the sales of bakery products. 

This illusion may well be compared to the story of a certain former 
member of the U. S. Patent Department who resigned his job fifty years 
ago because he felt that there was no further need for his services, believ- 
ing that invention and discovery had reached its limit, and therefore 
left no opportunity for the development of newer ideas. On the other 
hand, we now know that during the past fifty years the progress of inven- 
tion and discovery has exceeded that of any other half century in the 
history of our nation. 

While most of the bread is now produced by the baker, there is still 
bread making done at home. The securing of this business, and what’s 
even more important, the maintenance cf the bread business which the 
baker now enjoys, and increasing the per capita consumption of bread in 
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general, depends upon keeping up the quality of his loaf and the service 
back of it. The modern housewife is anxious to rid herself of the kitchen 
drudgery of home baking but will do so only when she is convinced that 
the baker can furnish her with as good or better products than she her- 
self can make. 


VARIETY BREAD MARKET 


A recent survey showed that outside of bread only 19% of all other 
bakery products were produced by the commercial baker, and that the 
housewife was still baking 81% of baked sweet goods. Here is a huge 
undeveloped market. Here is an opportunity for increased sales and 
increased profits. A variety of Quality baked goods backed up by quality 
merchandizing is the key which opens the door to this market. 

It has been established beyond doubt that the housewife wants variety 
in baked goods just as much as she wants it in all other foods. Supply 
this need and not only will you wean the housewife away from baking this 
variety of goods home, but you will increase the consumption of variety 
baked goods which of course, means bigger and better business for you. 

In order to help you to produce efficiently a variety of baked goods 
which will appeal to ‘the discriminating housewife we have included in 
Part two of this book, an explanation of the ‘‘Basic Sweet Dough” 
which explains how one simple formula will make it possible for you to 
carry a complete line of sweet goods every day in the week with actually 
less expense, effort and time than you ever expended on your sweet goods 
before. 


SIX CARDINAL POINTS IN DEVELOPING A 
SUCCESSFUL BUSINESS 


In order to be successful in operating a bakery, it is necessary to 
give the following six points serious consideration. 

1. A careful study and analysis of market conditions. 

2. Quality of product. e 

3. Efficiency in production. 

4. Proper merchandizing methods. 

5. Systematic Accounting. 

6. Good management. 

These six cardinal points apply to all businesses and in the following 
paragraphs their application to the baking business is explained briefly. 


1. MARKET ANALYSIS 


Before attempting to produce and sell bakery products, it is necessary 
to study the local conditions prevailing in the territory to be covered. 
Ascertain the types of baked goods which enjoy the greatest sale. Make 
these products in the most efficient manner retaining a touch of individual- 
ity and sell them according to modern merchandizing methods. 

By so doing your business will be built on a solid foundation. You 
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will then be in a position to still further increase your sales by introducing 
to your customers, newer, different and better types of baked goods, — 
featuring those which sell the best and discarding those which are not 
demanded in your particular territory. Local markets differ in this 
respect, — the eating habits, — the likes and dislikes of people in refer- 
ence to bakery products are not the same everywhere. 

Analyze your own market and be guided thereby. 


2. QUALITY GOODS 


Sales of baked goods depend primarily on their quality. The house- 
wife is “particular” and demands quality every time. Without quality, 
you are without sales. Quality is the cornerstone on which your sales are 
built. Therefore, use quality ingredients, make quality goods, for quality 
is remembered long after price is forgotten. 

Remember that your bakery products are judged in three ways: 


(1) Attractiveness -— without which they fail to appeal 
to the eye. 
(2) Palatability — without which they fail to appeal 
to the appetite. 
(3) Nutrition — without which they fail to 
satisfy. 


38. EFFICIENCY IN PRODUCTION 


Production efficiency in the baking business means the production of 
baked goods of the highest quality at the lowest manufacturing cost con- 
sistent with the maintenance of quality. Great care should be exercised 
in the selection and purchase of all raw materials. The elimination of 
all waste in material, time and labor as well as the minimizing of controll- 
able losses are important factors in securing the greatest possible efficiency 
in production. Every step in the production of baked goods, from the 
purchase and checking in of raw materials up to the loading of the delivery 
wagon represents a production problem. In order to operate any bakery 
in the most efficient manner possible, it is therefore necessary to under- 
stand and control each one of these steps carefully. 


4. PROPER MERCHANDIZING METHODS 


In order that a baker may be able to capitalize to the fullest extent 
on the excellence of his bakery products they must be merchandized 
properly. The exact merchandizing methods to be followed, depend on 
the nature of the business, whether wholesale or retail but the basic 
principles of good merchandizing apply to all bakeries. Well conducted 
advertising campaigns planned and designed to meet the bakers’ needs 
are one of the most valuable ways of stimulating sales. Poorly planned 
advertising campaigns are a waste of time and money. 
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Attractive salesrooms and attention getting displays induce the house- 
wife to buy more and more bakery products. Frequently this will result 
in doubling the volume of each sale. 

Those people who have not visited the bakery sales room are often 
influenced to do so through effective advertising carried in newspapers, 
circulars, blotters, sales letters and other media. 

A spotlessly clean bakery is one of the best and cheapest means of 
advertising. Invite the public to visit your bakery. Show them the 
quality ingredients which you use and the sanitary scientific manner in 
which these ingredients are handled so as to produce baked goods of the 
finest quality. Such advertising is bound to secure new customers. 

Your salesmen and saleswomen are the people who actually sell your 
quality goods which have been attractively displayed and efficiently adver- 
tised. They are your points of contact with your trade. They represent 
you and your policies. They should be carefully selected and properly 
trained to be friendly and tactfully solicitous to each customer. A smile 
and a courteous suggestion that the customer buy additional goods will 
mean larger sales and increased profits. 


5. SYSTEMATIC ACCOUNTING 


No business can be successfully operated unless a suitable system of 
accounting is maintained. Such a system permits the baker to distinguish 
accurately between those items which are paying and those which are not 
profitable. An efficient cost accounting system also enables the baker to 
eliminate wastes in time and materials, to check losses, to effect economies, 
and to know at all times just where the business stands financially. 

Without a good cost accounting system, a business is blind. It may 
appear to go along well enough temporarily but no one can tell into what 
pit it may stumble as time goes on. 


6. GOOD MANAGEMENT 


No ship will come safely into port without a pilot. No army will be 
victorious without a commander. No business can prosper without a 
progressive manager and efficient supervision. Good management repre- 
sents careful observance of the five other cardinal points of business 
success, briefly described in the foregoing paragraphs. Good management 
requires a thorough knowledge of the business so that the work to be done 
may be organized systematically and supervised wisely. One of the most 
important phases of good business management is the securing and retain- 
ing of efficient loyal employees who can be depended upon to do their work 
in the most conscientious manner possible. 

Every business organization is like a chain, and no chain is stronger 
than its weakest link. The worries and difficulties in managing a business 
are largely eliminated if every employee or link in the organization chain 
is selected because of his ability and willingness to cooperate and work 
for the best interests of the business as a whole. 
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THE IMPORTANCE OF ADOPTING MODERN 
METHODS 


The tremendous advancement of the commercial baker during recent 
years has been made possible by scientific study and discovery, and by the 
application of this scientific knowledge to the baking industry. The manu- 
facturers of modern bakery machinery have contributed in no small degree 
to the progress of the baking industry by studying the baker’s problems 
and requirements and then by perfecting a variety of machines which en- 
able the baker, — both large and small, — to make better bakery products 
and to make them more efficiently. Formerly, baking was entirely an 
“art” controlled mainly by the “rule of thumb” and guess work. Today 
the fact is staring us in the face that the baking industry is a science as 
well as an art and operations in the bakeshop can no longer be regulated 
entirely by mere personal judgment or guess work. The use of the ther- 
mometer and other instruments of precision as well as the general adop- 
tion of up-to-date methods of manufacture and merchandizing are the 
only means whereby any baker can compete successfully with the other 
progressive members of the industry. 


SOURCES OF VALUABLE INFORMATION 
AVAILABLE TO THE BAKER 


No one should have difficulty in securing up-to-date information at 
all times in connection with improving the quality of bakery products and 
the development of increased sales thru better merchandizing methods. 
The several institutes or schools of baking in the United States and Can- 
ada are at your service. The excellent trade papers and publications on 
baking afford a wonderful opportunity for the baker to keep abreast with 
the progress of the time. The allied trades connected with the baking in- 
dustry today are offering every possible assistance to the baker by means 
of service departments, schools, advertising and sales promotional depart- 
ments, as well as educational literature. All of this service is designed so 
as to help solve the baker’s problems and to build up and expand his busi- 
ness. This valuable help which is so readily accessible should be utilized 
by all means and not wasted. 
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WHEAT AND FLOUR 


I. NO OTHER GRAIN CAN REPLACE WHEAT 
IN BREAD MAKING 


Wheat justly deserves its reputation as the world’s most essential 
cereal,—for wheat flour is the indispensable body of bread, the Staff of 
Life. No other grain can take the place of wheat in bread making. This 
is due to the fact that wheat is the only cereal known. to man containing 
the proper combination of glutenin and gliadin which in the presence 
of water combine to form gluten, that elastic, tenacious substance which 
holds the gas produced by the action of yeast on sugar. This gluten is 
the necessary skeleton or framework of bread forming the sustaining 
walls of the whole cellular structure of the loaf. In view of this; every 
one connected with the baking industry should understand in a general 
way some of the fundamental points regarding wheat. 


II. HISTORY OF WHEAT 


The exact origin of wheat is unknown, but we do know that it was 
grown by primitive man in pre-historic times. Back in the stone age, 
wheat was harvested, crushed by hand, moistened with water and baked 
on hot rocks. Down through history to the present day,—the cultivation 
of wheat has been the world’s foremost agricultural pursuit, until_—now 
the magnitude and importance of wheat growing needs no explanation. 


Ill. THE CULTIVATION OF WHEAT 


Hundreds of years of selective cultivation and “crossing” has resulted 
in the many varieties of excellent wheat grown at the present time. The 
climatic conditions, soil, type of seed and time of planting determines the 
character of wheat secured. Wheat is grown in temperate regions but 
does not thrive in the tropics, except at high altitudes. The United States 
produces nearly one-quarter of the world’s wheat crop. 


IV. SIMPLE CLASSIFICATION OF WHEAT 


A great number of different systems of classifying wheat has been 
SEU a In the past, however, wheat was usually designated in two 
classes: 

(A) Winter wheat which is sown in the Fall in localities having a 
winter climate mild enough to permit the plant to survive the 
winter, and 

(B) Spring wheat which is sown in the Spring in localities having a 
rather severe Winter. 

In the United States,—Winter Wheat is usually harvested in the latter 

part of June and in July, and Spring wheat during late July, August and 
September. 
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In general, Spring wheat grown Kast of the Rocky Mountains repre- 
sents hard wheat, and Winter wheat may be classified into two groups,— 
soft winter and hard winter. 


V. GOVERNMENT CLASSIFICATION OF WHEAT 


The U. S. Federal classification of wheat is as follows: 

Hard Red Spring 

Durum 

Hard Red Winter 

Soft Red Winter 

White 

Mixed Wheat 

Durum wheat possesses a high gluten content but yields a yellowish 
flour not suitable for breadmaking and is used mainly for macaroni. 


VI. HARD AND SOFT WHEAT 


In view of the fact that there are hard and soft varieties of both 
Spring and Winter wheat, and because of the crossing of the different 
varieties of wheat and varying climatic conditions, the designation of 
Spring and Winter wheat has lost much of its former significance. The 
extension of the Winter wheat territory into the semi-arid regions of the 
West has resulted in the production of more hard winter wheat. 

From a practical standpoint, it would be much clearer to merely place 
bread wheat into two classes: 

(a) Hard Wheat 
(b) Soft Wheat 

Hard and soft of course, are relative terms, and there is no exact line 
of demarcation between them. In general however, hard wheat yields 
flour which is relatively hard to the feel, while soft wheat flour is rela- 
tively soft to the feel. Hard wheat is characterized by a relatively high 
content of gluten components, while soft wheat is relatively lower in 
gluten components. 


VII. NORTHWESTERN AND SOUTHWESTERN 
WHEAT 

Wheat is frequently designated by the location of the country in 
which it is grown, such as Northwestern and Southwestern. Today, 
excellent flour for bakers’ use is secured both from the Northwestern and 
Southwestern sections of the country. 

Soft wheat is grown in various sections of the country and there is of 
eourse, quite a wide range of the different types of wheat coming under 
this general classification. 


VIII. DESCRIPTION OF A GRAIN OF WHEAT 


A grain of wheat is a plump, oval shaped body having a distinct 
fold or crease along one side. As shown in the accompanying diagram, 
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GRAIN OF WHEAT—HIGHLY MAGNIFIED 


BRAN 
ENDOSPERM. 
GERM 
LONGITUDINAL 
SECTION THROUGH A GRAIN OF WHEAT 


anYDEA 


(After Jago) 


This microscopic section of a grain of wheat shows the 
different parts of the wheat kernel. ; z 
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the beard of the wheat consists of tiny vegetable hairs or fuzz, projecting 
from one end of the grain. The wheat berry proper consists of three 
main divisions, which are as follows: 


A. BRAN 


This is the tough, woody coat, protecting the interior of the wheat, 
and consists mainly of fibre and mineral matter, together with some pro- 
tein and traces of fat. The bran consists of two main parts, namely, the 
outer bran and inner bran, each of which has several distinct layers, 
which are as follows: 


1. OUTER BRAN 
(a) CUTICLE OR EPIDERMIS. This is the outside layer of woody fibre. 
(b) EPICARP. A layer of cells just inside the Epidermis. 
(c) ENDOCARP. A layer of relatively large and round cells. 


2. INNER BRAN 
(d) EPISPERM OR TESTA. This is a thin layer of cells directly beneath 


the Endocarp and in “red” wheat contains most of the coloring matter of 
the bran. 


B. ENDOSPERM 


The endosperm represents the bulk of the wheat berry and is located 
inside of the branny coat. It consists of two principal parts :— 


1. ALEURONE LAYER 

This section of the endosperm consists of a layer of cells roughly 
rectangular in shape and located directly beneath the bran. The aleurone 
cells contain some soluble protein, mineral matter and fat. At one time 
the aleurone layer was erroneously spoken of as the “gluten” layer. How- 
ever, the aleurone layer does not contain the components of gluten. In the 
process of roller milling, the aleurone layer finds its way into commercial 
bran. 

2. STARCH AND GLUTEN PORTION OF THE ENDOSPERM 


This is the main part of the endosperm and represents that portion 
of the wheat berry which goes into wheat flour. It contains starchy 
granules, varying slightly in size and shape, which are surrounded by 
gluten components. The greater quantity of gluten bodies are located 
in the outer part of the Endosperm. The best quality gluten, however, 
is secured from the center of the grain. 


C. GERM OR EMBRYO 


As shown in the diagram, this section of the wheat berry is located at 
the lower end of the kernel. It consists mainly of fat and also some pro- 
tein of a non-gluten type, and sugar. The germ is actually the seed por- 
tion of the wheat berry from which sprouts originate, if the wheat berry 
is allowed to germinate. Both the bran and germ are practically elimin- 
ated in the process of milling of wheat in order to secure white flour which 
merely represents the Endosperm reduced to a fine powder. 
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IX. MILLING OF WHEAT 


A. HISTORY 


The art and science of the milling of wheat have developed progres- 
sively from the discovery of wheat to the present time. In the early days, 
wheat was ground between handstones. Later, wind and water mills 
came into existence. > 

Today the modern milling process is the latest word in milling 
efficiency, and through this process the excellent quality of flour now on the 
market is made possible. 


B. PRE-TREATMENT OF WHEAT BEFORE MILLING 


Before the actual milling of the wheat takes place, a very careful 
pre-treatment of the grain is necessary. 

Utmost care is exercised by the modern miller in the selection of 
his wheat, and cleaning of the same prior to milling. Preliminary sam- 
ples of wheat are first received and carefully tested. The wheat is then 
selected and purchased. It is carefully screened, scoured, washed and 
dried. The thoroughly cleaned wheat is tempered by subjecting it to 
properly controlled temperature and moisture conditions. Frequently 
various types of wheat are carefully blended to insure the production of 
a high quality uniform flour. Equal precaution is taken throughout the 
entire subsequent milling process, so as to produce the finest type of flour 
from the wheat. 


C. MILLING OF THE WHEAT 


To completely explain the milling of wheat would require volumes but 
in view of the importance of wheat flour to all bakers, a very brief de- 
scription of the average present day milling process is in order. While 
various modern millers may use a slightly different process and different 
types of milling machines, the roller system of milling is most generally 
employed today. 

1. BREAK ROLLS 


The cleaned and tempered wheat is first passed thru a series of break 
rolls which are corrugated or grooved. These break rolls revolve at 
different speeds, breaking up or cracking the wheat kernels into coarse 
pieces, and enabling most of the bran and germ to be separated from the 
interior of the kernel. The bran is collected and disposed of as animal 
feed. The remainder of the cracked kernel, which is in the form of 
coarse meal is termed: ‘“‘Middlings.”’ In the modern milling process there 
are about five “breaks,’—middlings being removed after each “break.” 


2. SEPARATION AND PURIFICATION OF MIDDLINGS 


The Middlings are separated into several streams by sifting, sent to 
the purifiers where the dust and light bran particles are removed by an 
air blowing arrangement,—the Middlings being passed through sieves 
of silk cloth. 


WAEAT AND FLOUR 9 


3. REDUCTION ROLLS AND THE SEPARATION OF FLOUR STREAMS 


The purified Middlings are then passed through a series of reduction 
rolls, which are smooth faced. This process causes any portion of the germ 
remaining in the Middlings to “flake out’? because of the oil or fat which 
it contains, thus enabling the germ to be separated, as well as any fibrous 
material still present. 

The Middlings which have been ground and re-ground are separated 
into various streams of flour by sieving and bolting. The bran particles 
collected at the tail of the middling process and which do not pass through 
the sieves are termed “shorts” and go into feed. Low Grade and Red 
Dog are names given to certain milled portions of the Middlings which are 
eliminated from the high grade flour in the process of milling. These go 
into the mixtures sold as animal feed. 


X. FLOUR 


Thus we see that white wheat flour may be considered as the interior 
portion of the wheat berry reduced to a fine powder, from which the bran, 
germ and coarser particles have been removed. The degree of perfection 
of modern milling depends on the completeness with which the bran and 
other parts of the wheat are eliminated from the Endosperm and in 
pulverizing the Endosperm to the proper degree. 


A. TYPES OF FLOUR 


The different types of white wheat flour used in baking are often 
characterized in a general way by the type of wheat from which they are 
milled, such as Northwestern wheat flour, Southwestern wheat flour, 
Spring and Winter wheat flour, or simply hard and soft wheat flour. 


B. YIELD OF FLOUR FROM WHEAT 


The yield of flour secured from any given wheat depends upon the 
nature and quality of the wheat itself and the process of milling employed. 
In modern milling practice, 100 pounds of cleaned wheat will usually 
yield about 70 to 76 lbs. Middlings to be ground into flour of various grades 
and about 24 to 30 lbs. feed. 


C. MEANING OF PERCENTAGE SEPARATION 


In milling and baking circles, flour is often designated by a certain 
percentage separation, such as 80% separation or 60% separation. 
Frequently, the word “extraction” is used instead of the term “separa- 
tion.” 

This percentage is not based on the weight of the original wheat 
used, but on the weight of the total flour secured after practically all of 
the bran and feed have been removed. Thus, if any particular stream 
or combination of streams of flour obtained in the milling process repre- 
sented 75% of the total flour, this would be characterized as 75% separa- 
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THE MILLING OF WHEAT INTO FLOUR 


CLEANED AND 
CONDITIONED WHEAT 


Break System 


MIDDLINGS 


SHORTS 
RED DOG 


STRAIGHT FLOUR 


The above diagram is a crude representation 
of the general separation of the various grades 
of flour-and does not show the exact system 
of the separation of flour streams 
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tion flour. By the careful combination of the various streams of flour 
at the mill,—the miller can secure from a given wheat any particular 
percentage separation flour desired down to the shortest separation Patent. 

Short Separation flours represent a lower percentage separation or 
more highly refined flour, than flours of longer separation. 


D. SPECIFIC GRADES OF FLOUR FROM ANY GIVEN 
WHEAT OR BLENDS OF WHEAT 


Flour is milled into different grades in order to secure perfect 
elimination of fibre, germ or other impurities, from the finely pulverized 
portion of the endosperm of the wheat berry. 

There exists much confusion concerning just what is meant by cer- 
tain terms used to designate the various grades of flour, such as Fancy 
Patent, Baker’s Patent, etc. Such terms mean very little to the consumer 
as they are not standardized, and interpreted differently by different 
millers. The important point in this connection is actually the value of any 
certain flour for baking purposes, and this of course, is measured by the 
yield and quality of bread secured. However, there are certain general 
terms used to designate—within rather wide limits—-various grades of 
flour of interest to the baker. These are as follows: 


1. STRAIGHT FLOUR 
This represents all of the flour produced from fhe middlings, or in 
other words all of the flour produced from the wheat in the milling process, 
after the removal of the bran and feeds. Therefore a Full Straight is 
termed 100% extraction flour, and represents a combination of all streams 
suitable for flour. 


2. PATENT FLOUR 
This represents the most highly refined flour,—from which all of 
the “Clears” have been separated. A First or Short Patent represents a 
patent flour of the shortest separation. A Second or Long Patent repre- 
sents flour not quite so highly refined as the Short Patent since it is of 
longer separation. 


3. CLEAR FLOUR 


This represents the remainder of the flour produced after the patent 
portion has been removed. Thus, if all the patents and clears of any one 
milling process were combined they would represent “straight” flour. 
Usually clear flours are designated in two groups, namely: First Clear, 
which is the more highly refined portion of the clear, and Second Clear, 
which is the remainder of the clear when the First Clear is removed. 

Clear flours are darker in color but higher in the amount of gluten 
components and ash contained than Straights or Patents. Patent flour 
is very light in color and comes from the most central part of the wheat 
berry. Such flour is lower in ash and amount of gluten components, but 
very high in gluten quality. Straight flour naturally stands in between 
patents and clears in regard to ash, gluten components and color. 
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E. PRESENT DAY FLOUR IDEAL FOR BAKERS’ USE 


Too much significance should not be placed on the names usually 
applied to various grade flours—for such terms are used differently by 
various people. Today, the modern miller, by careful selection of wheat, 
by judicious blending and efficient up-to-date milling methods, is placing 
at the disposal of the baker, uniform flour of the highest quality which is 
ideally adapted for the baker’s requirements. This obviates the necessity 
of a baker carrying too many different grades of flour on hand. There is 
no doubt the miller makes his blend in the most conscientious way, and 
is in the best position to make the blends required. The comparative 
value of flour for baking purposes can be determined by means of simple 
tests; though whatever tests we may employ, the baking test is the final 
and only completely satisfactory one. Certain flours may possess certain 
desirable characteristics, and other flours may possess other characteris- 
tics, which are equally important to the baker. By proper blending, the 
exact type of flour ideally adapted for any baker’s particular needs,— 
may be readily secured. 

While the ash and protein content of any flour furnishes an indication 
of its grade,—its baking value is best shown to the average baker by a 
baking test. 

Hard wheat flours with a suitable protein content and well milled rep- 
resents in general, bread flours which produce a good quality of loaf if 
properly handled. 

For cakes, a flour of less protein is used, such as a soft winter wheat 
patent. For crackers, softer varieties of winter wheat flour are used. 


F. UNITED STATES STANDARDS FOR GRAIN MEAL— 
FLOUR AND GRAHAM FLOUR 


The United States Department of Agriculture has published the fol- 
lowing definitions and standards :— 

1. Grain is the fully matured, clean, sound, air-dry seed of wheat, 
maize, rice, oats, rye, buckwheat, barley, sorghum, millet or spelt. 

2. Meal is the clean, sound product made by grinding grain. 

3. Flour is the fine, clean, sound product made by bolting wheat meal. 
It contains not more than fifteen per cent (15%) of moisture,* not less 
than one and twenty-five hundredths percent (1.25%) of nitrogen, not 
more than one per cent (1%) of ash, and not more than one-half per cent 
(0.5%) of fibre. 

4. Graham Flour is unbolted wheat meal. 


G. COMPOSITION OF WHEAT AND FLOUR 


It is impossible to state any one definite composition of wheats or 
flours used for bread making which will apply in all cases, due to the 


*By moisture is meant the loss in weight resulting from drying in accordance with the 
vacuum method of the Association of Official Agricultural Chemists. 
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unavoidable variations in the yearly wheat crop which of course is materi- 
ally affected by the climate, soil, ete. 

However, an approximate composition of an average bread wheat 
and patent flour is given below: 


AN AVERAGI AN AVERAGE 
WHEAT PATENT FLOUR 
Moisture 14.5% 13.0% 
Protein 12.4% 11.38% 
Carbohydrate 69.3% 74.0% 
Fat 2.0% 1.38% 
Mineral Matter 1.8% 0.4% 
Total 100% 100% 


Outside of the moisture, the wheat and flour constituents shown above 
are each made up of a great number of complex compounds, and the 
chemistry of flour covers a wide variety of subjects which are continually 
being investigated by those interested in milling. However, the main 
factors of interest to the baker in connection with the composition of flour 
are briefly described as follows: 


H. NATURAL MOISTURE IN FLOUR 


Flour can very readily take up moisture or lose moisture, depending 
on how it is stored. The moisture of flour usually ranges from 10 to 14%. 
The U. 8. Government has fixed 15.0% as the upper limit for the moisture 
content of flour, when determined by a Vacuum Oven Method of the 
Association of Official Agricultural Chemists. This moisture limitation 
of 15% determined in this manner is practically equivalent to the former 
moisture limitation of 1314% as determined by the water oven method. 
{f flour has lost moisture after storage for a considerable time, this loss 
can usually be made up by a corresponding added absorption when mixed 
into the dough. 

Too high a moisture content of flour is undesirable because of the 
danger of such flour getting musty. Flour from new crop wheat is 
sometimes quite high in its moisture content. Such flours and all flours 
containing excessive moisture should be stored until normal. In prolonged 
rainy weather, flour sometimes gets damp. In such cases proper allowance 
must be made for the condition so as to avoid over-hydration of the dough. 

The proper storage conditions for flour will be taken up later on. 


I. PROTEIN OF FLOUR . 


Protein is a name given to a certain class of food substances which 
contain nitrogen and which represent muscle building material. The 
proteins of flour are very important and can be divided into two classes: 

(a) Proteins soluble in water. These soluble proteins represent only 
a small portion of the total proteins of flour and are important in nourish- 
ing the yeast in the dough batch during fermentation. 

(b) Proteins insoluble in water or gluten forming proteins. 
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SKELETON OF A LOAF OF BREAD—PURE 
GLUTEN 


REPRODUCED FROM PHOTOGRAPH 


This display is a loaf of pure gluten. The gluten of a loaf 
besides being the muscle-building protein is also the 
structure or frame work that holds the loaf together and 
retains the gas in the dough. It is this elastic material 
which permits the dough to rise and to expand in the 
oven. 


When water is mixed with flour the gluten is formed as 
a rather homogeneous mass and it is during the mixing 
process and raising of the dough that the bands, fibres 
and sheets of gluten which form the supporting tissue of 
the loaf are developed. 
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The gluten proteins are very important from a breadmaking stand- 
point, and are therefore given special consideration by the miller and 
baker. 


XI. GLUTEN 
A. DEFINITION 


Gluten is the tough, rubbery, elastic substance which is formed in a 
dough by the addition of water to wheat flour. Gluten can be separated 
by washing out the remainder of the dough, with water. Gluten com- 
prises nearly all of the protein contained in wheat. 


B. WET AND DRY CRUDE GLUTEN 


Strictly speaking, gluten thus separated is crude wet gluten, composed 
of about 24 water, and 14 dry gluten substance. If all of the water 
which is contained in the crude wet gluten is driven off by a drying pro- 
cess, dry gluten is left in the form of a tough, crisp, glassy, glue-like mass 
which can then be reduced to powdered form. 


C. COMPOSITION AND FORMATION OF GLUTEN 


We often speak of the gluten content of flour, and in general practice 
the expression has been standardized and accepted by continued usage. 
As a matter of fact, however, most authorities tell us that gluten does 
not exist as such in flour,—but is formed’ by the combination of the two 
major gluten components of the flour, namely gliadin and glutenin. Crude 
gluten washed out of flour also includes within itself a small amount of 
fat, non-gluten proteins, carbohydrates and mineral matter. 

Gliadin is of a sticky nature and imparts the adhesive properties to 
the gluten while glutenin imparts tenacity and strength. These two, 
unlike protein substances, in combination with each other form a new 
substance, the gummy, elastic gluten which includes a certain amount 
of fat and non-gluten protein as described above. 


D. THE IMPORTANCE OF GLUTEN 
WHEAT—THE ONLY SOURCE OF GLUTEN 


The importance of gluten in forming the cellular structure of bread 
has already been covered under the subject of wheat. Gluten imparts 
elasticity, extensibility and gas retaining properties to the dough. Without 
gluten, light, porous wheat bread as we now know it, would be impossible. 


E. THE TWO FEATURES OF GLUTEN INDICATING 
ITS VALUE 


1. QUALITY OF THE GLUTEN 


“This means the ability of the gluten to absorb and retain water, to 
retain the carbon dioxide gas which raises the dough and to stretch 
readily during the panary fermentation of the dough so as to produce 
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well piled loaves of good quality. The quality of gluten plays a very 
important part during the pan proofing stage of the dough and during 
the first few minutes in the oven. Some indication of gluten quality is 
secured by examination of the crude gluten which is obtained by washing 
it out of the flour with water. Inspection of the finished loaf however, 
gives real evidence of the gluten quality of the flour employed. 

It has been contended by many people that gluten quality depends 
on the exact ratio of the gliadin and glutenin present in any flour. How- 
ever, later research has indicated that the quality of gluten is governed 
primarily by the nature of the glutenin present inasmuch as it is known 
that in different flours the physical properties of the glutenin vary con- 
siderably, while the gliadin is usually of the same character in all wheat 
flours. : 


2. AMOUNT OF GLUTEN 


The quantity as well as the quality of gluten is important from the 
bakers’ point of view in flour. As a rule, hard spring flour is slightly 
higher in gluten components than corresponding grades of winter wheat 
flour. An average wheat patent flour contains about 10.8 to 12.5% of 
dry gluten components. Shorter separation flour contains a slightly 
smaller amount of gluten but of better quality than longer separation flour 
milled from the same wheat. 


F. THE SEPARATION OF GLUTEN—ESTIMATION 
OF QUALITY AND QUANTITY 


The gluten can be approximately determined as follows: Scale accur- 
ately 25 grams of flour, and in a suitable porcelain dish, mix with 13 to 
15 cc. of water of about 70 degrees Fahrenheit. Note—Water should be 
of 70 degrees F. during this entire process; otherwise, excessive loss in 
Protein will result. Mix until the dough is clear, then cover the little ball 
of dough with water of the same temperature, and allow to stand for one 
hour exactly. 

Next, over a fine hair sieve, wash out the starch and soluble matter, 
using a large excess of water, by kneading the little dough ball carefully 
between the fingers, taking care not to separate the dough. When the 
washings no longer become milky, and no visible particles of dough are 
left in the remaining gluten, it may then be considered washed clean. 
Care must be taken that no particles of dough or gluten remain in the 
sieve over which the dough was washed. Allow this fresh gluten to lie 
in water of same temperature for half an hour; next take from water and 
press out the surplus water by working the gluten gently between the 
fingers, and drying the hands occasionally on a towel. Continue this 
operation until all surplus water has been worked off. Next bring this 
gluten, which is now in its wet stage, on to a piece of counter-poised paper, 
and weigh it carefully. The percentage of dry gluten can be readily cal- 
culated by multiplying the weight of the wet gluten obtained from the 
25 gram sample of flour by 4, and dividing the product by 3, which will 
give approximately correct results. The wet gluten may be dried at a 
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temperature ranging from 210 degrees to 220 degrees F., until the weight 
is constant; and figures thus obtained will agree very closely with those 
of the calculated dry gluten. 

The general condition of a gluten, its color, tenacity, elasticity, sticki- 
ness and other points, must be carefully noted before the gluten is dried; 
and the quality of the gluten then judged by general results. 

(cc. stands for cubic centimeter, 1 cc. of water weighs 1 gram.) 


G. CARBOHYDRATES 


“Carbohydrates” is the name given to a class of organic compounds 
made up of carbon, hydrogen and oxygen which represent energy-giving 
foods. Starches and sugars belong to this class of compounds, starch 
being the principal carbohydrate of flour, and constituting the major 
portion of the endosperm of the wheat. In the baking of bread, the starch 
is gelatinized in the form of a starch-gluten combination and the dough 
is thus “‘set” in the form of bread. 

Starch represents about 70% of the average bread flour. 

While natural sugar in the form of maltose of sucrose is present 
in flour in very small amounts, it plays an important part in the panary 
fermentation of the dough. 

Other carbohydrates in the form of soluble starch, cellulose and 
dextrin may be present in very small amounts. 


XII. FAT CONTENT OF FLOUR 


Due to the extremely low percentage of fat in wheat flour, this factor 
warrants little consideration. The normal fat content of patent flour 
is rarely over 1.5%. An unusually high relative amount of fat in flour 
would tend to favor the development of rancidity of the flour on storage, 
and the modern miller therefore, is careful to keep the fat content of 
the flour down to a minimum. The clear grades of flour contain more 
fat than the shorter separation patent grades. 


XIII. ASH OR MINERAL MATTER IN FLOUR 


If a sample of wheat or wheat flour in a chemical laboratory is 
thoroughly and completely burned up in a porcelain or silica dish, a 
greyish powder residue remains. This is called “ash” and represents 
the mineral matter contained in the original sample. This mineral matter 
in wheat flour consists mainly of the phosphates of lime, magnesium and 
potassium. These mineral salts are secured by the wheat from the soil 
in which it is grown, and are located mainly in the bran and germ of the 
wheat berry. The ash content of wheats vary, soft wheats being a little 
lower in ash than harder wheats. However, the longer extraction or lower 
grades of flour from any wheat naturally contain more mineral matter 
than the shorter separation or higher grades. Thus a clear grade of flour 
contains a higher ash or mineral content than a straight grade which in 
turn is higher in ash than a patent grade milled from the same wheat. 
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The reason why the ash content is higher in the “Straights”? and 
“Clears” than in the “Patents” is due to the more complete removal of the 
branny substances from the patent flours. The fact that ash content indi- 
cates the degree of refinement of a flour is merely because the amount of 
ash is correlated with the grade as described above. This, of course, does 
not mean at all that the higher ash content itself is in any way detrimental 
to the baking properties of the flour. 

Ash content of flour therefore, is an indication of its grade but should 
be considered as such, only when the other quality factors of the flour are 
also taken into consideration at the same time. The average ash content 
of bread wheat is about 1.8%, while that of clear grade flour from about 
0.7 to 1.0% and the ash of an average patent grade flour varies from about 
0.387% to 0.46%. These figures, however, are only approximations. 


XIV. ESSENTIAL CHARACTERISTICS OR 
PROPERTIES OF FLOUR 
A. STRENGTH AND STABILITY 


The strength of flour may be defined as its ability to produce a high 
yield of large well piled loaves. Stability of a flour means its ability to 
produce a dough which does not slacken unduly during fermentation and 
which is not noticeably sensitive to minor changes in the fermentation 
period. Stability of a flour is usually tied up with its strength. 

The quality and quantity of gluten, the power to absorb and retain 
water in the dough batch, and the stability of a flour throughout panary 
fermentation, determines to a large extent its strength or general well- 
balanced baking qualities. Thus, flours of an unduly strong gluten content 
favor the production of high yields and the possibility of large loaf volume, 
but often with coarse grain and harsh texture. Such flours properly 
blended with a flour possessing a softer gluten result in a flour of optimum 
baking strength which produces bread of superior eating qualities. 


B. ABSORPTION AND RETENTION OF WATER 


The term absorption means the amount of water required by a unit 
weight of flour in order to produce a dough of normal consistency, ideal 
for bread making; in other words, a dough which is medium soft, and one 
which can be handled without evidence of stickiness or undue stiffness. 

Percentage absorption means the number of pounds of water which 
can be absorbed, in the manner stated above, by 100 lbs. of flour. The 
retention factor of flour means the ability of the flour to retain the water 
previously absorbed by the flour without slackening or developing sticki- 
ness during the fermentation period. A dough which slackens noticeably 
during fermentation is said to lack stability. This is usually due to a poor 
quality gluten or to the presence of an undue amount of liquefying or 
proteolytic enzymes which degrade the gluten. Such doughs have to be 
set stiffer than normally at the start; this of course results in lowering 
the normal absorption of such flour. In many instances, an increased 
amount of salt in the dough helps to correct such a condition. The absorp- 
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tion and retention of moisture is a very important characteristic of any 
flour, inasmuch as it controls to a large extent, the yield of bread secured. 
Absorption and moisture retention of any flour depends largely on the 
wheat from which it was milled, the primary natural moisture content of 
the flour, its general physical condition, as well as the quality and quantity 
of gluten components which it possesses. The drier the flour the greater 
the absorption, provided it is in good condition. 


XV. MEASUREMENT OF THE ABSORPTION 
POWER OF FLOUR 


The absorbing power of a flour is determined by weighing out 25 
grams of flour into a suitable dish and adding water from a graduated 
burette; then mixing the two into a dough of the proper standard con- 
sistency, which always must be alike for all samples tested. The number 
of cubic centimeters (cc.) of water used as indicated by the burette, 
are multiplied by 4, and the product expresses the percentage of absorp- 
tion. 

The result is next confirmed by making a baking test, i. e., using 
the proper amount of yeast, salt and other ingredients, and taking care to 
make the dough of the same consistency as before. Weigh the dough care- 
fully and make a record of its weight. Next proceed to work the dough 
into bread in the usual manner, but very carefully. 

Immediately upon drawing from oven, let the bread be weighed, and 
the loss calculated. This gives a comparative idea of the moisture-retain- 
ing power of a flour. In order to get proper results, let the sample dough 
be carried at a uniform temperature; and the length of fermentation be 
always the same. The same holds good for the heat of oven, which should 
be 425 degrees F. Unless uniform conditions prevail, the retaining power 
of a flour will be affected and comparable results will not be secured. 


XVI. THE COLOR OF FLOUR 


The color of flour naturally depends on the nature of the wheat from 
which it is milled, the milling process itself, and the degree of separa- 
tion represented by the flour in question. Soft wheat usually yields whiter 
flour than the corresponding grade of flour from hard wheats. Patent 
flours are whiter in color than the longer separation grades such as 
“Straight” and “Clears” produced from the same wheat. Color alone is 
not a definite indication of the baking strength or value of a flour although 
it is an important factor to be taken into consideration, along with the 
other quality characteristics of the flour. Good bread flours usually range 
from a white to a cream color or slightly yellow shade. Usually the 
color of the flour gives a fair indication of the color of the crumb of 
the loaf produced from it,—but this is not a hard and fast rule. Final 
judgment can only be based on an examination of the finished loaf. 

Today milling processes are so perfected as to eliminate from the 
finished flour bran specks, cellulose or other parts of the wheat which 
would cause undesirable discoloration. The yellowish coloring matter of 
flour is known as carotin. 
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XVII. METHOD FOR JUDGING THE COLOR 
OF FLOUR 


The color of various samples of flour can be simply and conveniently 
compared by means of the well-known “Pekar” test as follows: 

1. Place small heaps of flour samples a short distance apart on a glass 
or smooth wooden board. 

2. Press each lot of flour.down with a flour slick, which is a small 
piece of smooth glass or highly polished stainless steel, by bringing the 
slick from the upper to lower end of the glass or board, so as to leave a 
smooth surface with no air bubbles. 

3. Trim the edges of each heap. 

4. Push each lot close to the next lot so that no division or space is 
left between them. Press down the entire connected strip of flattened flour 
again with the slick indicating of course, the location of each sample. 
At this point it is possible to compare roughly the various shades of the 
samples provided they are thick enough to not be transparent. The sam- 
ples are next submerged obliquely in a basin of fresh water, quickly with- 
drawn, set in a slanting position, and allowed to dry in a comparatively 
warm place. The colors are again noted and differences in shades will 
be observed by comparison. 

With a little practice in this work anyone may easily compare the 
colors of flours. 


XVIII. ACIDITY AND HYDROGEN ION CON- 
CENTRATION OF FLOUR 
A. EXPLANATION OF ACIDITY AND ITS MEANING 

The name “acid” refers to that class of substances or compounds 
which are characterized by a sharp sour taste. Acids contain hydrogen 
in combination with other elements. Acids have the property of turn- 
ing blue litmus red. An acid and an alkali in contact with each othex 
react so as to neutralize each other and result in the formation of a sub- 
stance known chemically as a “salt.” 

The acidity of any substance may be described briefly as the extent to 
which it possesses the properties of an acid. A large number of our every 
day foods possess some acidity. One of the best known indications of 
acidity is sourness of taste,—but a food may be mildly acid without 
being noticeably sour to the taste. 


B. ACIDITY AND ITS IMPORTANCE IN FLOUR AND 
DOUGH BATCH 
Acidity plays an important part in bread making. A properly regu- 
lated acidity in the dough batch stimulates the activity of certain essential 
enzymes and thus assists in bringing about the normal healthy “ripening” 
of the gluten during panary fermentation. While sound flour possesses 
a slight acidity, a still stronger acidity is progressively developed in the 


dough batch as the panary fermentation,—brought about by the action 
of yeast,—proceeds. 


WHEAT AND FLOUR 21 


This acidity must be developed gradually, and not go beyond a cer- 
tain definite point. An excessive acidity, brought about by the abrupt 
addition of undue amounts of strong acid to the dough batch would re- 
sult in the ruination of the gluten. The slight acidity possessed by wheat 
fiour is an important factor in connection with its baking qualities. A 
certain acidity of flour is very desirable but an abnormal degree of acidity 
is an indication of unsoundness, and lowered stability. The amount of 
acidity in flour is expressed in terms of percentage of “lactic acid” for 
convenience sake, although the actual acidity of flour is due almost entirely 
to the presence of certain phosphates. These phosphates are termed 
“acid” phosphates because they possess certain characteristics and proper- 
ties common to acids,—although strictly speaking they do not come under 
the usual classification of ordinary acids. 


C. HYDROGEN ION CONCENTRATION EXPLAINED 


Thus far we have been discussing acidity on the basis of the actual 
quantity of acidity present. However, in connection with flour and panary 
fermentation, the importance of acidity is not primarily dependent on its 
amount or quantity but rather on the actual potential strength or effective- 
ness of the acidity. This intensity or degree of effective acidity, irrespec- 
tive of the quantity present, is termed: Hydrogen Ion Concentration. 
The subject of Hydrogen Jon Concentration in connection with the fer- 
mentation and conditioning of bread doughs is explained in Chapter XI. 
The same amount of different acids have different degrees of Hydrogen 
Ion Concentration. For instance, we have weak acids and strong acids. 
The acid of vinegar is weak. ~ Ordinary vinegar contains about 5% of 
acetic acid and is used in liberal quantities on the American table, impart- 
ing a delightful flavor to salads, whereas 5% of hydrochloric acid being 
much stronger, would burn the mouth and is therefore unfit for such use 
inasmuch as hydrochloric acid has a much greater hydrogen ion concen- 
tration than the same amount of ordinary vinegar acid. 

In view of the importance of hydrogen ion concentration in connection 
with the science of bread making, and because of the fact that this factor is 
mentioned so much in published articles and literature concerning the pan- 
ary fermentation of doughs, it is essential that the baker of today should 
understand in a general way, the significance and meaning of these terms. 

Hydrogen ion concentration or the measure of effective active acidity 
is expressed by the term “pH.” According to the scientific system of 
expressing this term,—the higher the “pH” number, the lower the actual 
active acidity and vice versa. For instance, a dough with a Hydrogen 
Ion Concentration of pH =5.9 contains less active acidity than a dough 
of pH=5.1. 


D. IMPORTANCE OF HYDROGEN ION CONCENTRATION 
OF FLOUR 
The hydrogen ion concentration of flour up to a certain point influ- 
ences the baking qualities of flour because of its modifying effect on the 
dough, either directly or through the activation of certain enzymes. 
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XIX. THE STORAGE OF FLOUR 


The storage of flour has an important bearing on its baking qualities, 
—particularly the temperature and humidity of the storage room and the 
length of the storage period. 

Flour should not be exposed to an extremely low temperature, but 
should be kept, if possible, in a cool, dry storage, with an average tempera- 
ture of 70 degrees F. The storage room should be well ventilated, as flour 
absorbs and retains bad odors, which are sometimes noticeable in the 
Bread. 

Generally age itself has a tendency to whiten flour, and to improve 
its baking value, while freshly milled flour does not always produce the 
best bread. ‘ 

During storage flour increases in acidity and improves in color which 
improves its baking quality up to a certain point when best results are ob- 
tained, thereafter it begins to deteriorate. Flour kept too long in storage 
loses a good deal of its commercial value and must be mixed with fresh 
flour or results will be unsatisfactory. 

Fifteen days in storage is sufficient for all practical purposes and no 
special reason exists in normal times to store flour for a longer period. 

In the course of the modern milling processes the wheat is properly 
conditioned. resulting in a flour which requires no further ageing than is 
secured during the customary 2 weeks’ storage. 

In storing sacks of flour the lowest layer should be placed on skids or 
planks especially if the floor of the storage room is concrete so as to avoid 
any undue dampness. The lowest layer of sacks should be laid lengthwise, 
—the next layer crosswise, etc., so as to permit proper circulation of air. 
Planks are often used to separate the tiers or layers of sacks, which, how- 
ever, should not be stacked too high. Keeping the flour storage room 
relatively cool aids in preventing the development of flour beetles or other 
insects. Flour sacks should be removed from the storage room as soon 
as they are empty because of the tendency for flour beetles to develop in 
them. Such sacks should be cleaned as soon as possible. Many bakeries 
have installed sack cleaning machines for this purpose. The refuse flour 
thus secured may be sold to paste makers or to foundries. 


XX. BAKING TEST 


The composition and essential characteristics of flour, previously 
described are of material assistance in judging its value from a baking 
standpoint. However, “the proof of any pudding is in the eating” and 
the most valuable test of any flour is an actual baking test. 

A standard small sized baking test will indicate in a general way,— 
the baking qualities of a given flour although slight differences may be 
ae when large commercial batches are made up in the machine equipped 
bakery. 

Usually the small scale baking test is used for comparison purposes 
——‘eheck”’ dough also being made up at the same time using the same 
formula excepting that a standard flour of known quality is employed. 
The test dough thus shows the difference in absorption, stability, fermen- 
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tation time and finished loaf produced thru the use of the particular flour 
being investigated. With this information the baker can make the neces- 
sary changes in handling the flour being tested, when made up into 
larger scale doughs. There have been a great number of different very 
good baking tests published which are in general use today. The following 
“Bachman” test may be utilized to good advantage by the baker :— 


LABORATORY BAKING TEST 


— Bachman — 
FORMULA :— 
3 lbs. 8 ozs. or 1588 grams Flour 
2.ibs io.” or 950) Water, 73 pope tad 
Tepe Orieetoe * 27" e Yeast 
Pot) tobe ooo w Ol Salt 
Lye or 46 os Shortening 
Lae Wore i382) pee Dinmalt 
Pe eS Ot B72 hee Sncar 
Dough Temperature 80 degrees. 
EXPLANATION :— 


Dissolve the sugar, Diamalt and salt in about three-quarters of the 
water which has been properly tempered. The balance of the water is 
used in dissolving the yeast. Draw the flour into the water which has dis- 
solved the sugar, Diamalt and salt. Now begin mixing. When partly 
mixed draw in your yeast solution; when the dough is almost smooth add 
your fat and continue mixing until perfectly smooth. Dough should then 
be placed into some sort of cabinet which has been previously heated to 
83 deg. F. where it is allowed to remain until it recedes to the touch of 
the hand. It should then be punched down, allowed to lay 20 minutes and 
then made up into bread in the usual way. After bread is baked it should 
be allowed to cool; then cut to determine color, flavor, grain and texture. 


XXI. NEW CROP FLOUR 


A. YEARLY VARIATIONS IN FLOUR 


As explained previously, the baking properties of any flour depend 
primarily on the character of the wheat from which it is milled and this 
in turn is largely dependent on the weather conditions prevailing during 
the growth of the wheat crop. 

It is therefore, obvious that each year there will be unavoidable differ- 
ences in the character and baking properties of new crop flour. Further- 
more, different types of any new crop flour produced in different sections 
of the country vary in the quantity and quality of gluten, absorption and 
in general strength and stability. 

No one can predict just exactly what these differences in flour 
characteristics from year to year will be until the flour in question is milled 

NOTE—Much valuable information regarding experimental baking tests canbe securen 


from various issues of ‘‘Cereal Chemistry” which is the publication of the American Associatdoi 
of Cereal Chemists. 
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and tested. If possible, it is advisable to blend some old crop flour with 
the new crop flour when first received. 


B. REPORTS ON BAKING TESTS ARE ISSUED 
CONCERNING NEW CROP FLOUR 
KACH YEAR 


Every year the problem of handling new crop flour confronts the 
baker. However, the solution of this problem is being made easier through 
the diligent work on the part of the milling concerns, various institutes 
of baking, and laboratories which conduct careful tests on the baking 
qualities of the new crop flour prior to its shipment to bakers. 

The results of these tests, a description of the differences observed in 
new crop flour from various sections and definite instructions regarding 
the proper handling of the flour so as to secure the best results in baking 
are distributed to the bakers by word of mouth, letters, bulletins and pub- 
lished articles in the various trade journals. 

Therefore, with the advent of new crop flour each year, it behooves 
every baker to secure necessary instruction concerning the peculiarities of 
the new flour and definite suggestions on the handling of the same in his 
doughs. 

A preliminary small scale baking test conducted by the baker will 
also shed much light on the baking qualities of the flour and the necessary 
changes to be made in absorption, amount of salt, length of fermentation 
period, and so forth. 
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WATER 


I, DEFINITION 


Pure water is merely a compound made up of Hydrogen and Oxygen. 
Therefore, in the language of the chemist, water is expressed by the sym- 
bols H,O. This refers to puré distilled water. However, the average 
city or well water available contains a certain small amount of mineral 
matter dissolved in it. 


II. FUNCTION OF WATER IN BREAD MAKING 
A. FORMATION OF THE DOUGH 


Without water, the formation of dough would be impossible. When 
mixed with flour, water unites with gliadin and glutenin of the flour 
resulting in the substance known as gluten, that tenacious, elastic material 
which forms the skeleton of the dough and finished loaf. The taking up 
of water by the glutenin and gliadin in the formation of gluten is often 
spoken of as the hydration of the gluten. Some of the water also com- 
bines with the starch of the flour. This wetted starch is thoroughly in- 
corporated into the gluten by the mixing process and the result is the 
uniform, pliable, plastic substance called dough. 

When broken up and stirred into water, yeast forms what is known 
as a “suspension” or a very uniform mixture with the water. In baking 
circles and from a practical standpoint, this mixture is often called a 
yeast “solution.” When this is incorporated into the dough batch in the 
mixer, the yeast cells are completely and uniformly distributed throughout 
the entire mass of dough. 

With the exception of the flour and the shortening, the other in- 
gredients used in the dough go into solution in the water and in the mixing 
process also become a structural part of the dough. ‘The shortening is 
thoroughly worked into the dough batch mechanically by the mixing 
process. 


B. EFFECT OF WATER ON DOUGH FERMENTATION 


Water plays an important part in the fermentation of the dough 
mainly from two standpoints. 

(a) Water makes possible the pliable and extensible properties of 
the dough so that in this form it can be raised by the carbon dioxide gas 
resulting from yeast activity. 

(b) In order to enable the yeast enzymes to function, it is necessary 
that the required food substances supporting the yeast in the dough, first 
become dissolved in water of the dough so that in this form, they can 
diffuse through the wall or membrane surrounding the yeast cell and thus 
become available for direct utilization by the yeast throughout the entire 
panary fermentation process. The activity of the yeast itself also requires 
the presence of water. 
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C. EFFECT OF WATER ON THE EATING QUALITIES 
AND FRESHNESS OF BREAD 


The presence of water makes possible the characteristic porosity, 
and general good eating qualities of the loaf. A dough lacking water 
when baked would result in a dry brittle product. Starch and gluten 
properly combined with water in the dough “sets” by the heat of the oven. 
When cooked in this manner by the baking process these constituents are 
in their most appetizing and easily digestible condition. The presence of 
water also aids in rendering the crust of the loaf soft, tender and appeal- 
ing to the eye. 

Moisture in bread and other baked goods imparts the desirable 
characteristic of freshness. However, according to the work done by Katz 
and Ostwald the period of freshness is not due alone to the amount of 
moisture contained but also to the manner in which the moisture is re- 
tained in the loaf. In other words, staling is said to be caused not only 
by loss of moisture from the loaf through actual drying, but also to the 
migration of some water from the starch to the other constituents of the 
loaf, mainly the gluten. An explanation of Bread Staling will be found in 
Chapter XY. 


Ill. AMOUNT OF WATER TO BE USED 


The exact amount of water to be used with any flour can be deter- 
mined by absorption and baking tests described under the Chapter II on 
Wheat and Flour. 

This amount of water absorbed and carried by any flour varies with 
the type of flour, its age and stability. Slack doughs will ferment faster 
than stiff doughs,—but it must be remembered that the amount of water 
to be used in any case should be such that the resulting dough will not 
soften unduly or become sticky during handling or in other words will 
have the proper consistency or viscosity in order to insure a finished 
baked product of the best quality . Different types of yeast raised doughs 
of course may vary slightly in the consistency desired depending on the 
nature of the goods being made. 

The amount of water retained in the loaf materially affects the yield 
of bread secured. From a commercial standpoint therefore, the retention 
of as much moisture as possible consistent with the highest quality product 
is advantageous. However, it must be remembered that over-hydration of 
the dough in the desire to secure an increased yield will prove disastrous 
to the quality of the finished baked bread. 

According to the government standards, it is not permissible for 
bread one hour or more after baking to contain more than 38% moisture, 
based on the actual weight of the loaf. 


IV. CLASSES OF WATER AND EFFECT OF 
EACH IN BREAD MAKING 


Ordinary water secured from public water supplies, well, etc., contains 
dissolved in it, very small amounts of mineral compounds. As a matter 
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of fact, distilled water and rain water are the only forms which are free 
from some mineral salts. 

In order to be suitable for baking purposes any water should naturally 
be perfectly satisfactory for drinking purposes. Many large cities use 
chlorine for the purification of the water. Under normal conditions there 
is never enough used to interfere with the fermentation, and furthermore, 
when comparatively large quantities are necessary it should all be used 
up in the oxidation of the organic matter before the water reaches the 
bakery. Several methods of purification of the water supplies are used 
but none of them give the well informed baker any concern. 

Water in different sections of the country varies considerably in the 
kind and amount of mineral compounds contained. A baker in any 
one locality using water from one source, undoubtedly has adjusted the 
fermentation of his doughs so as to properly conform to the water con- 
ditions prevailing in that particular section. However we must remember 
that in any one place, minor variations in the water may very likely occur 
with the seasons, and accordingly necessary changes will have to be made 
in governing the fermentation process. If the nature of the water is 
causing difficulty in the manufacture of baked goods it is advisable to 
secure a very recent analysis of the City Water from the City Water 
Department and consult a chemist concerning necessary treatment of the 
water, or changes to be made in the fermentation process. 

There are, in general, three different classes of industrial water each 
having a somewhat different effect on the dough. These are as follows: 


A. HARD WATER 


This is water which contains appreciable amounts of the carbonate 
or sulphate of magnesium or calcium. One very noticeable feature about 
hard water is the great difficulty with which it forms a lather with soap. 
Water containing only the carbonates is called “Temporary” hard water, 
because these carbonates will separate out when the water is boiled and 
can be removed thus rendering the water soft. Water containing sul- 
phates is termed “Permanent” hard water inasmuch as sulphates do not 
separate out when the water is boiled. Inasmuch as some mineral! salts 
tend to strengthen the gluten, a certain degree of hardness in water is 
therefore desirable. Furthermore, the sulphate assists to a small extent 
in furnishing mineral nutrition to the yeast. However, an excessively 
hard water retards the progress of fermentation by toughening the gluten 
too greatly. Increased amounts of yeast usually will assist in overcoming 
this condition by bringing about a more vigorous conditioning or soften- 
ing of the gluten,—thus preventing coarseness and harshness in the 
finished loaf. 


B. SOFT WATER 


This is water which is relatively free of the carbonates or sulphates 
of Calcium or Magnesium. Soft water forms a lather freely with soap. 
Real soft water used for bread making has a tendency to soften the gluten 
and result in a soft sticky dough. This condition, while not lessening 
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the activity of the yeast, considerably offsets the usual beneficial effects 
of the fermentation process in the dough batch, unless more salt is used. 
The use of Arkady eliminates the undesirable effects of soft water by 
supplying the necessary mineral salts for optimum gluten development 
and healthy dough fermentation. 


C. ALKALINE WATER 


This is water which contains in solution alkali substance such as 
sodium carbonate which imparts to the water the power to partially 
neutralize or reduce the natural acidity of the dough created by fermen- 
tation. The degree of alkalinity of water depends of course, on the amount 
of the alkali salts present. Alkaline water may also possess a reasonable 
degree of hardness. While in certain exceptional cases water is sufficient- 
ly alkaline to require special treatment, such cases are rare. Nevertheless, 
appreciable alkalinity in water has a tendency to dissolve the gluten, which 
of course, means a weaker dough. Furthermore, alkaline water by over- 
coming some of the acidity of the dough decreases the activity of the 
enzymes of the yeast and flour, thus impeding the normal progress of 
panary fermentation and interfering with the normal ripening of the 
gluten. The use of a small amount of vinegar in the dough batch will 
aid in overcoming the usual disadvantages of such water in breadmaking. 


V. INFORMATION CONCERNING WATER 
OTHER THAN ITS USE IN DOUGHS 


A. HUMIDITY 


Humidity or the amount of moisture in the air, including steam in the 
proof box and oven exercises a very noticeable effect on panary fermenta- 
tion and the quality of the finished baked products. This important 
subject is discussed in detail in Chapters X and XII. 


B. BOILER SCALE 


It is a well-known fact that noticeably hard waters produce scale to 
form in boilers causing trouble and expense. In order to eliminate this 
condition, such water must be especially treated to render it soft and 
fit for boiler use. Special boiler compounds and water treating devices 
are employed for this purpose. 


VI. 
¥Il- 


CHAPTER III 


SALT 


Scientific Definition of the Word Salt 
Common Salt or Sodium Chloride 
Source of Salt 


Methods of Obtaining Salt from Natural Sources 
A. THE MINING OF ROCK SALT 

B. SALT OBTAINED FROM SALT BRINES 

C. SALT SECURED FROM OCEAN, SEA AND SALT LAKES 


Function of Salt in Bakery Products 

A. PALATABILITY IMPROVED BY SALT 

B. EFFECT OF SALT ON DOUGH FERMENTATION 

C. EFFECT OF SALT ON GLUTEN—TEXTURE AND GRAIN 


OF PRODUCT 
D. EFFECT OF SALT ON CRUST COLOR 
Use of Salt in a Bread Dough 


Storage of Salt 


32 


SALT 


I. SCIENTIFIC DEFINITION OF THE WORD 
SALT 


From a strictly scientific: standpoint, salts represent a certain class 
of substances or chemical compounds produced by the action of an alkali 
on an acid. In other words if an acid and alkali are mixed together they 
neutralize each other and form a new substance known as a Salt. 


II. COMMON. SALT OR SODIUM CHLORIDE 


While there are hundreds of different kinds of salts which are well 
known to the chemist, the mere word “salt”? in ordinary language refers 
to one particular salt, namely sodium chloride, which is the common salt 
universally used by every one as a food in order to supply the body tissues 
and fluids with the salt which they require. 

This is the “salt”? which is used in bakery products, salted butter, 
saited meats, and a multitude of other foods as well as for seasoning or 
flavoring in connection with practically every meal. 

Salt is naturally present in many every day foods and has been recog- 
nized by man since very early times as an indispensible article of diet,— 
necessary in order to sustain life and health. 


III. SOURCE OF SALT 


Nature has supplied us with salt in great abundance. It is founa 
deposited in the earth in the form of salt beds and also dissolved in the 
water of the ocean, salt seas and lakes. 


IV. METHODS OF OBTAINING SALT FROM. 
NATURAL SOURCES 
A. THE MINING OF ROCK SALT 


in some sections of the United States and foreign countries, salt is 
“mined” from deposits of salt known as salt beds located below the surface 
of the earth, often at a depth of several hundréd feet. Salt is secured 
from these mines in rather large irregular pieces and is known as rock 
salt which is crushed, graded, used as such largely for the curing of hides, 
as food for cattle, and for many general industrial purposes. 

Occasionally rock salt is obtained in a very pure state but usually 
contains small amounts of clay, and other impurities when mined. In 
order to render this salt suitable for edible purposes, it is first necessary 
to put it through a careful process of purification in order to remove any 
objectionable substances which would impart an undesirable color or 
flavor to the salt. 
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B. SALT OBTAINED FROM SALT BRINES 

A very large part of the salt used in this country is removed from 
the natural salt beds by first dissolving the salt in water so as to form a 
very strong salt solution known as brine. This is done by drilling down 
a six or eight inch hole until the salt deposit is reached. A pipe large 
enough to fit this hole is driven into the salt bed and inside of this another 
pipe about half as wide is driven down still further into the deposit of 
salt. Fresh water is forced into the outer pipe and soaks down thru the 
salt bed, dissolving considerable of the salt together with some impurities. 
The salt water thus produced is known as “artificial” brine and is pumped 
up through the inner pipe. In this way salt is removed from the under- 
ground deposit, without the necessity of constructing a mine. In certain 
localities, however, “natural” brine is obtained by merely boring into 
natural salt wells, which furnish a convenient source of salt. 

In addition to common salt, both artificial and natural brines contain 
a small amount of other mineral substances,--some of which impart 
an objectionable bitter or biting taste. The brine is evaporated in such 
a manner that these impurities may be separated out. Eventually practi- 
cally all of the water of the brine is driven off by evaporation,—leaving 
the salt in crystallized form. This is then dried, sifted and graded. In 
general the size of the salt crystals secured can be more or less controlled 
by the method of evaporation employed. The salt sold for edible and 
baking purposes today is highly refined and free from objectionable sub- 
stances. It is exceedingly pure and snow white in color. 


C. SALT SECURED FROM OCEAN, SEA AND SALT LAKES 


In certain foreign countries, usually where the climate is dry and hot, 
as well as in California and Utah, salt is recovered from the water of 
oceans, salt seas and lakes. The salt water is first collected in large shal- 
low open ponds or vats so that it will cover a large surface. The water 
is slowly evaporated by the heat of the sun until finally the salt crystallizes 
and separates out. Because of the use of the sun’s rays for this purpose 
salt thus produced is often called “Solar Salt.” At various stages of the 
evaporation or concentration process, impurities separate out from the 
brine and are removed by passing the strong salt solution from one pond 
or vat to another. Finally salt begins to crystallize out of the highly con- 
centrated brine, and continues to do so until practically all of the water 
nas disappeared by evaporation. This salt is then collected, further puri- 
fied, dried, crushed, sifted and graded. 


VI. FUNCTION OF SALT IN BAKERY 
PRODUCTS 
A. PALATABILITY IMPROVED BY SALT 


One of the most important functions of salt is its ability to improve 
the taste and flavor of all the foods in which it is used. Without salt in 
a dough batch, the resulting bread would be flat, insipid and lacking in 
flavor. The noticeable improvement in palatability brought about by the 
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presence of salt is only partly due to the actual flavor of the salt itself. 
{mproved palatability promotes the digestibility of food, and because of 
this,—salt enhances the nutritive value of bakery products. From the 
standpoint of palatability the most pronounced effect of salt is its peculiar 
ability to intensify the flavor created in bread as a result of yeast action 
on the other dough batch ingredients which are blended together in the 
loaf. This results in bringing. out that characteristic taste and flavor 
of good bread which is so eagerly sought for by the discriminating house- 
wife. The best flavored bread is obtained by the maintenance of cool 
dough temperatures, — the liberal use of salt and sufficient yeast to bring 
about the necessary softening of the dough and the production of a light 
loaf in a reasonably short fermentation time. 


B. EFFECT OF SALT ON DOUGH FERMENTATION 

The effect of salt on the dough batch and the panary fermentation 
process is discussed in Chapter XI, Section two, entitled “Dough Fer- 
mentation and Conditioning.’ However, it may be well to repeat briefly 
that while the action of yeast is responsible for the fermentation of the 
dough, it is the salt present which helps to govern or control this activity. 

Although the amount of salt used in bread doughs tends to lessen the 
rate of yeast activity, its ability to prevent the development of any ob- 
jectionable bacterial action or ‘“‘wild’” types of fermentation is much more 
pronounced. In this way salt when used in proper amounts aids in check- 
ing the development of any undesirable or excessive acidity in the dough 
batch. 

Thus it is seen that salt performs a very valuable function in bread 
making. It governs the important changes involved in the conditioning 
of the dough, affords protection against any undesirable action in the 
dough and in general assists in the promotion of a normal, healthy panary 
fermentation process which is necessary in order to secure a finished 
product of high quality. 


C. EFFECT OF SALT ON GLUTEN — TEXTURE AND 
GRAIN OF PRODUCT 
Salt has a binding or strengthening effect on gluten and thereby adds © 
strength to any flour. The additional firmness imparted to the gluten by 
the salt, enables it to hold water and the gas, carbon dioxide, more effi- 
ciently and to expand nicely without tearing. This results in a finer grained 
loaf of superior texture. While salt has no direct bleaching effect on bread, 
the fine grain and thin cell walls produced give the crumb of the loaf a 
whiter appearance. 


D. EFFECT OF SALT ON CRUST COLOR 


By lessening the destruction of sugar in the dough, salt indirectly 
assists in the promotion of a deeper crust color. 


VI. USE OF SALT IN A BREAD DOUGH 
Because of the very important action of salt in bread making, it is 
essential that liberal quantities of refined high grade salt should be used. 
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The average amount is about 134, to 214 pounds to every hundred pounds 
of flour. Some authorities recommend that the amount of salt used should 
be based on the actual quantity of water employed in making up the dough 
batch, namely about 14 ounce to every pound of water. 

The upper limit of the quantity of salt which can be successfully used 
is usually governed by the taste of the resulting loaf. During the hot 
summer months, many bakers find it of advantage to use slightly more 
salt than in the winter as a safeguard against the development of any 
undesirable changes in character of the dough fermentation. With new 
or “green” flour a slight increase in the amount of salt employed is usually 
advisable. In general, more salt is required with softer than with harder 
flours. 

In bread made by the Sponge and Dough Method it is advantageous 
to use a small portion of the salt in the sponge part where it is valuable 
in strengthening the gluten. 

Salt is usually first dissolved in the bulk of water along with the sugar 
and malt extract before mixing into the dough. It is very important to 
see that the salt is not dissolved in that portion of the water in which the 
yeast is dissolved, before incorporation into the dough batch. 


VII. STORAGE OF SALT 


Salt is very stable and will not spoil under ordinary conditions. 
However, it may have a slight tendency to absorb moisture and to get 
somewhat lumpy or hard. Therefore it is advisable to store it in a clean, 
cool, dry place. Inasmuch as salt can absorb odors, the storage room em- 
ployed should be quite free from any odors which might be taken up and 
carried by the salt. 
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YEAST 


I. Yeast Defined and Explained 


A. BOTANICAL DEFINITION 
1. Derivation of word yeast 
B. BAKERS’ YEAST 
1. Different types of yeast 
2. Bakers’ yeast and brewers’ yeast 
(a) BAKERS’ COMPRESSED YEAST 
(b) BREWERS’ YEAST 
3. Description of a yeast plant 
4. Compressed yeast sold to bakers. 


II. The Discovery of Yeast 


A. ANCIENT KNOWLEDGE REGARDING YEAST 
B. PASTEUR’S DISCOVERY 


Ill. The Commercial Production of Bakers’ Yeast 


. SEED YEAST 

FooD FOR COMMERCIAL GROWTH OF YEAST 
TEMPERATURE CONTROL AND SANITATION 
. How YEAST GROWS AND MULTIPLIES 
HIGH QUALITY OF BAKERS’ YEAST 


moO mb 


IV. The Principal Qualities of Good Yeast From the Bakers’ 
Standpoint 


A. STRENGTH OF YEAST 
1. Definition 
2. Thermal death point of yeast 
8. The advantage of strong yeast 


B. UNIFORMITY AND DEPENDABILITY 
1. General Definition 
2. Two-fold meaning of yeast uniformity 
(a) GENERAL UNIFORMITY 
(b) BALANCED UNIFORMITY 


3. Practical importance of yeast uniformity 
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. PURITY OF YEAST 

. HARDINESS 

. CONSISTENCY, FEEL AND FRACTURE 
. TASTE AND ODOR 

. APPEARANCE 
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V. The Composition of Yeast 
A. AVERAGE ANALYSIS OF YEAST 
B. VITAMIN AND ENZYMES IN YEAST 


VI. Enzymes and the Function of the Yeast Enzymes in the 
Dough 
A. ENZYMES DEFINED 
B. ACTION OF ENZYMES SPECIFIC 
C. THE MAIN ENZYMES OF YEAST AND FUNCTION OF 

EACH ‘ 

1. Invertase 

2. Maltase 

3. Zymase 

4, Proteolytic enzymes 

5. Additional miscellaneous yeast enzymes 


VII. The Function of Yeast in Bread Making 


VIII. How Yeast Enhances the Food Value of Bread 
A. NUTRITIVE VALUE OF THE YEAST ITSELF 
B. FLAVOR AND DIGESTIBILITY OF BREAD DUE TO YEAST 


IX. The Importance of the Proper Handling of Yeast by the 
Baker 


X. How Yeast Should be Handled in the Bake Shop 
A. REFRIGERATION OF YEAST 
1. Proper temperature for yeast storage 
2. Arrangement of shelves in refrigerator 
B. USE OF YEAST AFTER REMOVAL FROM REFRIGERATOR 


XI. Yeast Delivery and Service is of Utmost Importance to the 
Baker 
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YEAST 


I. YEAST DEFINED AND EXPLAINED 


A. BOTANICAL DEFINITION 
Yeast is a microscopic one celled plant belonging to the group known 
botanically as “fungi” and ordinarily multiplies by a process known as 
budding, and which causes fermentation when placed under suitable 
conditions. 
1. DERIVATION OF WORD YEAST 
Our word yeast comes from the old Sanscrit “yas” meaning to seethe 
or boil,—descriptive of its action in suitable sugary solutions, from 
which it produces alcohol and the gas, carbon dioxide. 


B. BAKERS’ YEAST 


1. DIFFERENT TYPES OF YEAST 
There are many different species of yeast just as there are different 
types of apples or corn. The species of yeast used for baking purposes 
is termed: “Saccharomyces Cerevisiae”’ and commercially, the word yeast 
usually refers to this species. However, there exist different strains of 
yeast within this one classification alone,—some stronger and more valu- 
able for baking purposes than others. 


2. BAKERS’ YEAST AND BREWERS’ YEAST 

From a commercial standpoint, two groups of yeast are often men- 
tioned: 

(a) BAKERS’ COMPRESSED YEAST. This type of yeast is ideally adapted 
for bread making. 

(b) BREWERS’ YEAST. For baking purposes, this type of yeast is 
vastly inferior both in baking and keeping qualities to bakers’ compressed 
yeast manufactured today,—although years ago, before the organization 
of the yeast industry, brewers’ yeast was employed to some extent in bread 
making. 


3. DESCRIPTION OF A YEAST PLANT 
Each individual yeast plant is round or oval in shape and measures 


about —_ inch in diameter. Each yeast cell is surrounded by a thin 


membrane of cellulose, and the interior of each cell is made up of finely 
granular protoplasm. : 


4. COMPRESSED YEAST SOLD TO BAKERS 
A pound of compressed yeast consists of billions of yeast cells, pressed 
together in a solid mass and thus freed from excess water. The com- 
pressed yeast sold in this country for bakers’ use is a special variety 
selected and cultivated to develop extreme hardiness, high vitamin content, 
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uniformity and strong enzymatic power. The aim of the yeast manufac- 
turer is to produce a yeast which is properly balanced in its fermenting 
and conditioning powers and which will create the best character of 
fermentation in the dough batch so as to make possible the production 
of the highest quality bread. 


Cell Membrane 


Protoplasm 


BAKERS’ YEAST GREATLY MAGNIFIED 


(Saccharomyces cerevisiae) 


Il. THE DISCOVERY OF YEAST 
A. ANCIENT KNOWLEDGE REGARDING YEAST 


Yeast or leaven was used in a crude way, thousands of years ago, by 
the ancient Egyptians. However, individual yeast cells were not recog- 
nized until a Dutchman by the name of Leeuwenhoek in 1680 constructed 
a microscope by means of which yeast cells were first made visible to the 
human eye. 

While Leeuwenhoek reported a description of these cells, he failed 
to recognize them as living organisms associated with fermentation and 
thereby just missed a very important discovery. 

For nearly a century the exact nature of yeast remained a mystery. 
In 18038, Thenard claimed that yeast caused fermentation. Several other 
investigators of that time supported this contention but in 1840 Von 
Liebig vigorously disputed this theory. 


B. PASTEUR’S DISCOVERY 

For several years a controversy waged on this subject,—but no 
definite information was established until in 1859, Pasteur after consider- 
able experimentation first demonstrated positively that yeast was a living 
organism, capable of growth and reproduction, and that yeast was actually 
the cause of fermentation. 

Because of this, Pasteur, one of the most famous scientists the world 
has ever known, has rightly earned his title: ‘The Father of Fermen- 
tology.” 
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The experimental work of Hansen and Biichner,—in addition to that 
of Pasteur,—formed the basis from which the present commercial manu- 
facture of yeast has evolved. 


Il. THE COMMERCIAL PRODUCTION OF 
BAKERS’ YEAST 


A study of yeast and how it is grown commercially is fascinating. 
While each yeast plant is extremely tiny and only visible by means of a 
microscope,—the daily output of a yeast factory is measured in tonnage. 

In this country, the manufacture of yeast on a commercial scale began 
about sixty years ago. 


A. SEED YEAST 


One of the greatest treasures possessed by the yeast manufacturer 
of today is his choice strain of seed yeast particularly selected and culti- 
vated in order to develop hardiness and uniformity. 


B. FOOD FOR COMMERCIAL GROWTH OF YEAST 


This seed yeast is placed in a carefully prepared food which is in the 
form a rich extract, made from raw materials of the highest quality— 
just as seed corn is planted in fertile soil. The quality and strength of 
yeast depends primarily on its culture. The raw materials used may be 
in the form of molasses, grain or any other such substance provided they 
furnish the nutrition which the yeast needs for optimum growth. The 
food media or “wort” on which the yeast is grown must be sterilized and 
furnish exactly the nutrients which these tiny plants need for ideal de- 
velopment and multiplication. These food substances consist of natural 
sugars plus necessary diffusible nitrogen substances which if deficient in 
the raw material used are supplied by the addition of suitable nitrogen 
salts. The necessary mineral matter or inorganic salts are also supplied 
and all of the food for the commercial growth of yeast is dissolved in 
water. All these nutrients must be present in definite form and in definite 
amounts. ° 

Air which has been washed in a special way is blown into this food 
media or extract in order to supply the yeast plants with the oxygen which 
they need for optimum growth and multiplication and to remove carbon 
dioxide which is inhibitive to yeast growth. 


C. TEMPERATURE CONTROL AND SANITATION 
An accurate temperature regulation must be maintained at all times 
during the process and absolute cleanliness must prevail throughout in 
order to prevent the invasion of “wild” and undesirable yeasts and 
bacteria. 


D. HOW YEAST GROWS AND MULTIPLIES 


The seed yeast originally placed in the food extract multiplies by a 
process known as budding, which takes place very rapidly under proper 
conditions. 
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Each tiny plant assimilates nutrition from the food media and ina 
very short time a bulge occurs on one side of the yeast.cell. This bulge 
or bud enlarges until it is nearly as large as the parent cell, and then it too 
puts out a bud and the first plant also produces another bud. In this 
manner these buds develop rapidly into matured cells which finally break 
away from the parent cell and the process of multiplication is repeated. 

Thus the nutrient substance-of the food extract is assimilated by the 
living yeast imparting to it the power of initiating and sustaining the 
fermentation process in the dough batch. 

In each yeast factory, countless millions of yeast plants are grown 
every hour. Each crop of yeast, after being grown to its proper maturity 
is separated from the spent food extract by means of centrifugal machines 
somewhat similar to the cream separators of the modern dairy. It is 
then cooled, filtered, pressed, cut, wrapped, refrigerated and marketed. 

In one sense the yeast manufacturer may be considered a “scientific 
farmer.” The commercial cultivation of high quality yeast is not simple. 
It represents a complicated process requiring chemical skill and the con- 
tinued application of knowledge which has resulted from untiring research 
work. 


EK. HIGH QUALITY OF BAKERS’ YEAST 


Yeast when delivered to the baker is quite alive and vigorous,—ready 
to perform its vital function in the dough batch. 

Modern scientific investigation and the continuous search for new and 
more efficient methods of manufacture has resulted in the exceptionally 
strong and uniform compressed yeast which is now being produced and 
sold throughout this country and Canada. 


IV. THE PRINCIPAL QUALITIES OF GOOD 
YEAST FROM THE BAKERS’ STANDPOINT 


A. STRENGTH OF YEAST 
1. DEFINITION 


Strength of yeast means the power of yeast to raise and condition 
the dough batch throughout the entire dough stage. 

The word strength when applied to yeast means longevity or the 
power to initiate and sustain the entire process of fermentation of the 
dough until this action is terminated by the heat of. the oven. 


2. THERMAL DEATH POINT OF YEAST 


One very important characteristic of yeast strength is its thermal 
death point or the temperature at which its fermentative activity in the 
dough is killed by the heat of the oven. 

Through constantly improved methods, the yeast manufacturer of 
today produces for the baker uniformly strong yeast,—one which will 
function vigorously in the dough from start to finish,—not merely ex- 
hibiting a flashy start with subsequent weakening. 
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3. THE ADVANTAGE OF STRONG YEAST 


Strong yeast raises and conditions a dough faster and to better ad- 
vantage than weak yeast. Strong yeast is absolutely necessary for the 
production of the highest quality yeast raised baked goods. 


B. UNIFORMITY AND. DEPENDABILITY 
1. GENERAL DEFINITION 


Uniform yeast is yeast which can be depended upon to raise and con- 
dition the dough batch in the same way and at the same rate day in and 
day out,—all other conditions remaining the same. This means abso- 
lutely dependable yeast. 


2. TWo-FOLD MEANING OF YEAST UNIFORMITY 


There are two meanings which can be applied to the uniformity of 
yeast and both are very important from the baker’s point of view. 


(a) GENERAL UNIFORMITY 
This means that the yeast delivered and used on different days will 
bring about the same results in the dough batch in the same period of 
time provided of course, that equal amounts are Te all other con- 
ditions remaining the same. 


(b) BALANCED UNIFORMITY 


Yeast does not merely raise the dough. It performs many other 
useful and independent functions which are explained in detail later on. 
Each of these separate actions of yeast is of utmost importance in the 
production of quality baked goods. It is essential that the yeast used 
should be of such a character that these various different independent func- 
tions will proceed at a proper relative rate or in other words—hbalance. 
For instance: It is important that the carbon dioxide gas which raises the 
dough shall be produced by the yeast at a rate which will best conform 
to the speed at which the gluten is softened or mellowed by the action of 
the yeast. Such a condition is largely dependent on the relative strength 
and action of the different enzymes in the yeast. By careful selection and 
cultivation the modern yeast manufacturer is able to furnish the baker with 
yeast which is properly balanced in this respect. This essential character- 
istic of bakers’ yeast may well be termed “balanced” uniformity. 


3. PRACTICAL IMPORTANCE OF YEAST UNIFORMITY 
To the baker, uniformity of yeast is of fundamental importance for 
it is the uniform strength of his yeast which permits him to adhere to a 
daily standard schedule of bakeshop operation with the assurance of the 
production of uniform quality yeast raised products each and every day. 
Without uniform yeast, a uniform loaf is practically impossible. 


C. PURITY OF YEAST 
By this is meant the absence of foreign wild yeasts or undesirable 
bacteria from bakers’ yeast. As explained previously, bakers’ yeast rep- 
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resents one strain of yeast selected and grown for commercial use because 
of its particular properties which make it ideally adapted for bakers’ use. 
There are of course, many other kinds of yeasts and bacteria floating in 
the air, which may not be ordinarily harmful, but nevertheless, are highly 
undesirable in bakers’ yeast. Their action in the dough causes what is 
termed wild fermentation resulting in the production of undesirable 
flavors and, in general, inhibits and interferes with the normal healthy 
fermentation of the dough, thereby impairing the quality of the baked 
goods produced. 

The modern yeast manufacturer exercises extreme care to avoid 
the invasion of foreign organisms in bakers’ yeast for he realizes that 
purity of yeast is a factor of utmost importance to the baker. 


D. HARDINESS 


Hardiness means the ability of yeast to retain its baking strength 
throughout shipping and handling until used. Like other living plants 
yeast is naturally perishable and in order to maintain its maximum leaven- 
ing power, it is necessary that care be exercised so as to insure proper ship- 
ping and delivery conditions. The compressed yeast supplied to bakers in 
this country and Canada represents only yeast cells which have been grown 
to proper maturity so as to develop extreme hardiness. 


EK. CONSISTENCY, FEEL AND FRACTURE 


Bakers’ compressed yeast should be firm and “springy” to the touch, 
fairly brittle and should break with a clean, sharp fracture without undue 
crumbling and should not have the consistency of butter. Yeast should 
exhibit a very slight moistness. 


F¥. TASTE AND ODOR 


It is difficult to describe the taste and odor of yeast in any other way 
than “yeasty.” This flavor is clean and pleasant, somewhat resembling that 
of apples. 


G. APPEARANCE 


When received by the baker, yeast may range from a light cream 
color, with a slight yellowish or grayish hue to a darker yellow or almost 
pale brown shade. The variations in color are usually caused by unavoid- 
able changes in the water or slight variations in the color of the raw 
material used in the preparation of the food extract on which the yeast 
was grown. 

Sometimes, though rarely, the outside of a cake of yeast may be 
whitish, while the inside possesses a more normal yellowish tinge. This 
thin white coating is usually due to a slight drying out on the surface 
which is of no material importance. 

Within a considerable range, these differences in yeast color are not 
significant of the quality of the yeast. 
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V. THE COMPOSITION OF YEAST 
The primary importance of yeast in bread-making is due to the life 
and activity of the yeast by which the panary fermentation of a dough is 
made possible. This of course, is dependent on the fact that the yeast 
is alive and that its enzymes are active. 


A. AVERAGE ANALYSIS OF YEAST 


The actual chemical composition of yeast, while of secondary impor- 
tance is of interest and an average analysis of fresh yeast is stated below: 


Proteins 14.0 % 
Carbohydrates 10.2% 
Fats 0.46 % 
Mineral Matter 2.84% 
Enzymes (present) 
Vitamins (present ) 
Moisture 73.0% 
100% 


The above constituents are present in yeast in the form of hundreds 
of complex compounds, formed in the yeast plants during their develop- 
ment and growth, by the mysterious workings of nature. The moisture 
content of yeast is not present as free water outside of the yeast cell, but 
represents a definite part of the live yeast plant in the same way as the 
natural moisture contained in apples, potatoes or other vegetables. 


B. VITAMIN AND ENZYMES IN YEAST 


The vitamin content of yeast consists mainly of Vitamin B, an essen- 
tial food factor without which the human body could not live. Many 
ordinary foods are lacking in Vitamin B, and while to date, it has been 
practically impossible to isolate the vitamin substance of yeast from its 
other constituents,—feeding tests have shown that yeast is one of the 
richest sources of this important food factor. 

The actual life activity of yeast in a dough whereby panary fermenta- 
tion is made possible depends on the presence and function of minute 
quantities of certain enzymes in the yeast. Much is yet to be learned about 
the exact nature of these enzymes and they have never been isolated in a 
pure state. In view of the importance of the yeast enzymes, a brief ex- 
planation in this connection is given in the following paragraphs. 


VI. ENZYMES AND THE FUNCTION OF THE 
YEAST ENZYMES IN THE DOUGH 


A. ENZYMES DEFINED 


An enzyme may be defined as a very minute substance produced by 
living organisms which, by its mere presence under suitable conditions, 
brings about or speeds up certain chemical changes. For instance, our 
food is digested through the agency of certain enzymes,—and starch is 
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coriverted into sugar by enzyme action. The particular enzymes in yeast, 
often called “ferments” are responsible for panary fermentation. These 
enzymes may be compared to traffic policemen, inasmuch as they start and 
control the various conversions in the dough without actually being a part 
of these changes. It is also remarkable to note that a very small quantity 
of enzymes are capable of converting a very large quantity of substances 
trom one form to another without actually being destroyed or changed. 


B. ACTION OF ENZYMES SPECIFIC 


The action of enzymes is specific—that is to say—each class of 
enzymes has only one particular chemical conversion which it will bring 
about. For instance, one kind of enzyme will break up sugar into carbon 
dioxide and alcohol, and this is the only direct function it can perform. 
Another class of enzyme will change one form of protein in another class 
of compounds but can do nothing else. Still another class of enzyme 
will act on malt sugar but not on cane sugar. 


C. THE MAIN ENZYMES OF YEAST AND FUNCTION 
OF EACH 


There.are several different enzymes in yeast,—each performing its 
particular function in the dough batch. It is impossible to isolate these 
enzymes in a pure state, and there is no organism known other than 
yeast which contains the same combination of enzymes in the same rela- 
tive proportion. This is why there can be no satisfactory substitute for 
yeast as a leavening agent. 

In order to actually visualize the changes in the dough batch brought 
about by the action of yeast, let us consider the most prominent enzymes 
present in yeast and the function of each. 


(1) INVERTASE 


This enzyme changes cane sugar or sucrose which is not directly 
fermentable by yeast into a simple form of sugar known as invert sugar. 


(2) MALTASE 


This enzyme converts malt sugar or maltose which is not directly 
fermentable by yeast into dextrose. 


(8) ZYMASE 


This enzyme Zymase is actually the specific fermenting enzyme in 
yeast. Zymase attacks the invert sugar and dextrose which previously 
have been produced by the action of invertase and maltase, changing them 
into the gas carbon-dioxide (the same gas that is used to charge soda 
water) and some pure alcohol along with the production of very small 
amounts of glycerin, succinic acid and traces of “higher” alcohols and 
other substances which enhance the flavor of the loaf. 
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(4) PROTEOLYTIC ENZYMES 


To this class of enzymes is attributed the power of converting in- 
soluble proteins into soluble nitrogenous compounds, in other words the 
conversion of proteins which cannot dissolve in water into another form 
which will dissolve in water,—and in this condition can be utilized by 
the yeast as food. The enzymes called “proteases” belong to this group 
and may have a softening effect on the gluten. 


(5) ADDITIONAL MISCELLANEOUS YEAST ENZYMES 


In addition to the above mentioned principal enzymes there are 
several other minor enzymes in yeast, each of which undoubtedly con- 
tributes in a small way to the sum total of the changes brought about 
by yeast activity in the dough. Some of these changes assist in impart- 
ing flavor and digestibility to the finished loaf. 


VII. THE FUNCTION OF YEAST IN BREAD 
MAKING 


Yeast raises and conditions the dough batch, or in other words con- 
verts the inert, heavy mass of dough into a light porous, elastic product 
which, when baked, is appetizing, easily digestible and nutritious. Yeast 
itself also adds definite food value to the loaf. 

Without yeast, bread and other yeast raised products as we know 
them today would not be possible. 

Panary fermentation brought about by the action of the yeast repre- 
sents the ‘‘life process” of the dough, and upon this, the creation of bread 
depends. Because of its fundamental and indispensable function in the 
production of leavened bread, yeast has been rightly termed the “Soul: 
of Bread.” The action of yeast in raising and conditioning the dough 
batch is explained more fully in Chapter XI—Section two. 


VIII. HOW YEAST ENHANCES THE FOOD 
VALUE OF BREAD 
A. NUTRITIVE VALUE OF THE YEAST ITSELF 


Relatively speaking the amount of yeast in a bread dough is not large, 
but it is worth while noting that yeast itself is one of the finest foods 
known. It supplies the bread with supplementary protein of the highest 
order, certain valuable nutritive mineral salts and particularly Vitamin 
B which is so essential for growth and health of the human body. Yeast 
has often been called the ‘‘Vitaminizer” of bread. 


B. FLAVOR AND DIGESTIBILITY OF BREAD DUE TO YEAST 


It is the action of the yeast which is responsible for the conversion 
of the raw flour and other dough ingredients into a light well risen mass 
which when properly baked is practically 100% digestible. Thus bread 
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is often described as the food without waste. Simultaneous with these 
changes is the creation of the characteristic pleasant bread flavor which, 
perhaps more than any other feature is responsible for the continued 
acceptability of bread as a standard article of diet for every meal. 


IX. THE IMPORTANCE OF THE PROPER 
HANDLING OF YEAST BY THE BAKER 


In the handling of yeast it should never be forgotten that it is a living 
plant and like all plants it breathes in oxygen from the air and exhales 
carbon dioxide. This vital process of respiration is going on all of the 
time, proceeding very slowly indeed at low temperature, such as should 
be maintained in an icebox, and very rapidly at high temperature, such 
as is often met with in the bake shop in summer weather. There is no 
food for the yeast in a pound cake and if this vital process goes on in the 
absence of food the yeast burns itself up, heats, digests itself and weakens. 
When the yeast is in a dough at 80 degrees F.. the case is different, for 
there is plenty of food in an ordinary dough for the requirements of the 
yeast. It is very important, therefore, that yeast should be kept cool to 
retard the respiration as much as possible until it is used. 

In order to prevent any deterioration of yeast, extreme care is ob- 
served during manufacture and shipment, and the same precaution should 
be exercised by the baker so as to insure the greatest activity of his yeast 
in the dough batch. 


xX. HOW YEAST SHOULD BE HANDLED IN 
- THE BAKE SHOP 
A. REFRIGERATION OF YEAST 
1. PROPER TEMPERATURE FOR YEAST STORAGE 


Upon arrival at the bakery the yeast should be placed in the refrigera- 
tor immediately. The temperature of the refrigerator, for ideal yeast 
storage should be kept at about 45 degrees F. 


2. ARRANGEMENT OF SHELVES IN REFRIGERATOR 


Upon the delivery of yeast to the bakery, each pound package should 
be placed on a dry shelf in the refrigerator. The shelves should be made 
with open slats and the pounds of yeast placed about 14 inch apart, in 
order to permit the cold air to circulate around and between each pound. 
Yeast is delivered to the baker in pound cakes so that it can be separated 
properly on the shelves, thus making possible the proper circulation of 
cool air so that the baking strength of each pound may be retained unim- 
paired. 

Frequently these shelves in the refrigerator are placed about six 
inches apart, thus permitting the pound cakes to be placed on end, so as 
not to occupy an undue amount of space. It is advisable to have an inch 
strip attached along the front edge of the shelves to prevent the yeast from 
falling off. 
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A space should be maintained between the freshest yeast and the pre- 
vious shipment and the oldest yeast used first. 


B. USE OF YEAST AFTER REMOVAL FROM REFRIGERATOR 


The yeast required may be taken to the mixing room shortly before 
it is to be used—but should not be allowed to remain in the mixing room 
long enough to “warm up” before use in the mixer. 

The wrapper should not be removed from the yeast until used, and 
the yeast should be dissolved in a portion of the water to be used in the 
dough. This water should not be much warmer than ordinary tap water. 
Salt should never be mixed in with that portion of the water containing 
the yeast. 


XI. YEAST DELIVERY AND SERVICE IS OF 
UTMOST IMPORTANCE TO THE BAKER 


Inasmuch as yeast is alive and perishable, it is of primary importance 
that strong uniform yeast be delivered to the baker in accordance with 
a definite time schedule in spite of storms or natural disaster. In this 
respect, yeast is different from the other materials used in the bakeshop, 
which can be stored for a greater period of time. Thus it is clearly seen 
‘that delivery of yeast and the service back of it is just as important as 
the baking strength and uniformity of the product. Therefore, from a 
practical commercial standpoint yeast delivery and service may well be 
considered as an essential quality characteristic of yeast. 

At the present time, the prompt, unfailing delivery of yeast to the 
bakers of the United States and Canada has been developed to an ex- 
tremely high state of efficiency unexcelled even by the delivery of the 
mails. This delivery and service has been made possible by an extremely 
well developed organization, operating yeast factories in about a dozen ~ 
different points, as well as a huge number of agencies located throughout 
the United States and Canada,—thousands of men all working for a 
single purpose, thousands of motor cars and numerous other facilities to 
insure transportation and delivery,—even in the event of serious emer- 
gencies. 
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CHAPTER V 
SUGAR 


I; Sugars—Explained From a Chemical or Scientific View- 
point 


A. VARIETY OF SUGARS 


1. Monosaccharides 
a. DEXTROSE 
b. LEVULOSE OR FRUCTOSE 
Cc. INVERT SUGAR P 


2. Disaccharides 
a. CANE SUGAR OR SUCROSE 
b. MALT SUGAR OR MALTOSE 
Cc. MILK SUGAR OR LACTOSE 


II. Function of Sugars in Bakery Products 


A. SOURCE OF FooD SUPPORTING YEAST ACTIVITY 
B. SOURCE OF THE GAS CARBON DIOXIDE 

C. SOURCE OF SWEETNESS 

D. SOURCE OF CRUST COLOR 


Ill. The Use of Sugary Agents in Bakery Products 


IV. Popular Understanding of the Word Sugar and Its Use as 
a Sweetening Agent 


Mis Preparation of Sugar From Cane and Beet 


A. PREPARATION OF RAW SUGAR FROM SUGAR CANE 
1. Growth of the cane 
2. Harvesting of cane 
8. Pressing of cane and extraction of cane 

juice 

4. Purification and clarification of cane juice 

. Evaporation of cane juice 

6. Removal of crystallized raw sugar and 
molasses 


Ol 


Vi 


IX. 
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B. PREPARATION OF RAW SUGAR FROM SUGAR BEETS 
1. Growth of sugar beets 
2. Extraction of sugar beet juice 


3. Evaporation of syrup, crystallization and 
separation of the raw sugar 


C. REFINING OF RAW SUGAR 


Miscellaneous Sucrose Products 


A. BROWN SUGARS 
B. MOLASSES 

C. MAPLE SUGAR 
De SYRUP 


Malt Sugar 
Corn Sugar 
A. DEFINITION 


B. PREPARATION OF CORN SUGAR 
C. GLUCOSE SYRUP 


Honey 
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SUGAR 


I, SUGARS—EXPLAINED FROM A SCIENTIFIC 
VIEWPOINT 


A. VARIETY OF SUGARS 


Sugars belong to a certain group of compounds made up of the three 
elements, carbon, hydrogen and oxygen, which are therefore known to 
the chemist as ‘‘Carbohydrates.”’ 

A large number of different substances come under the general head- 
ing of sugars. Most of these are secured from certain sugar producing 
plants and are characterized by their ability to dissolve readily in water 
and their sweet taste. However, some kinds of sugars are vastly sweeter 
than others. 

From a chemical standpoint, the various kinds of sugars are classified 
in several different divisions, but those which enter into bakery products 
can be confined to two groups,—namely “Monosaccharides” and ‘Di- 
saccharides.” 

1. MONOSACCHARIDES 

These sugars are often spoken of as “simple” sugars, and are directly 
fermentable by yeast. While the different sugars in this group all have 
the same chemical composition, they vary considerably in their degree of 
sweetness and other physical characteristics. The principal ‘monosac- 
charides” of interest are stated below: 


a. DEXTROSE 


This form of sugar is known also as corn sugar, starch sugar, or 
grape sugar. Together with fruit sugar, it is found naturally in fruit 
juices and honey. Dextrose is secured commercially by the conversion 
of corn starch as explained later under the heading of Corn Sugar. Dex- 
trose is not as sweet as cane sugar. 


b. LEVULOSE OR FRUCTOSE 


This form of sugar is often known as “fruit” sugar. It occurs usually 
along with dextrose and is present in molasses, honey, and the juice of 
fruits. The Jerusalem artichoke and dahlia roots are said to be quite 
rich in levulose. While pure levulose is sweeter than either cane sugar 
or dextrose, it has not been commercially practical to extract pure levu- 
lose. It is extremely difficult to get levulose to crystallize out of a syrup. 
Furthermore, the presence of a small amount of this sugar prevents any 
dextrose and cane sugar present with it from crystallizing. This peculiar 
characteristic possessed by levulose makes its presence valuable in fon- 
dants, cream centers for candy, jams and jellies. The reason for the 
fact that molasses and honey remain fluid even on long standing is due 
to the presence of a small amount of levulose which prevents the other 


sugars from crystallizing. 
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c. INVERT SUGAR 


As explained in the foregoing paragraph, dextrose and levulose fre- 
quently occur together. A combination of equal parts of these two simple 
sugars is known as “invert sugar.” In addition to its occurrence as such 
in nature, invert sugar is produced by the action of heat and acid on cane 
sugar. In a bread dough, cane sugar is converted into invert sugar by 
the action of the yeast enzyme ‘“‘invertase.” 


2. DISACCHARIDES 


The several kinds of sugar belonging to the group known as “‘disac- 
charides” have the same chemical composition but each is different in their 
appearance, taste and other characteristics. There are three of these 
sugars of interest to the baker. 


a. CANE SUGAR OR SUCROSE 


The manufacture of sucrose and sugary agents rich in sucrose are de- 
scribed in paragraphs which follow. Both cane and beet sugar are sucrose. 

In a bread dough, sucrose is first acted on by the enzyme “‘invertase”’ 
present in yeast and thereby changed into “invert sugar’ which is then 
acted on by another yeast enzyme known as “zymase” resulting in the 
production of the carbon dioxide gas which raises the dough. 


b. MALT SUGAR OR MALTOSE 


Maltose, as the name implies, is the form of sugar present in malt. 
Incidentally malt not only supplies the dough with maltose to meet its 
sugar requirements but also furnishes other substances which greatly 
benefit the conditioning of the dough. 

In the dough batch maltose is first acted on by an enzyme known as 
“maltase” which is supplied by the yeast and is thereby converted into 
“dextrose” which is then acted on by the enzyme “‘zymase” in about the 
same manner as invert sugar described under the preceding paragraph. 

A detailed description of maltose and its use as sugary agent for bak- 
ing purposes is given in Chapter VI. 


c. MILK SUGAR OR LACTOSE 


Lactose is that form of sugar which occurs naturally in milk. While 
lactose is of good food value and aids in producing crust color, it is very low 
in sweetening value and is not fermentable by yeast. Therefore, this 
form of sugar is not used as a commercial bread sugar, although when milk 
is used, some lactose is thereby introduced into bakery products. 


II. FUNCTION OF SUGAR IN BAKERY PRODUCTS 
A. SOURCE OF FOOD SUPPORTING YEAST ACTIVITY 


In order that yeast may raise and condition a dough, it requires 
energy food, and the primary reason for the use of sugar in a bread dough 
is to supply the yeast with a readily available source of energy. 
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B. SOURCE OF THE GAS CARBON DIOXIDE 


It is the sugar of the dough which is acted on by the yeast enzymes 
and thereby split up into carbon dioxide gas which raises the dough and 
some alcohol which evaporates from the dough during baking. While 
flour contains a small percentage of sugars, the addition of sugar in 
greater or less amounts is necessary in-practically all bakery products. 


C. SOURCE OF SWEETNESS 


An important reason for the use of sugar in bread, sweet dough and 
pastries is its characteristic sweetening properties. 


D. SOURCE OF CRUST COLOR 


The carmelization of sugar of a dough during baking is largely re- 
sponsible for the golden brown color and appetizing flavor of the crust 
produced. Hence, if insufficient sugar is used, the resulting loaf will be 
pale and unattractive in appearance. 


III. THE USE OF SUGARY AGENTS IN 
BAKERY PRODUCTS 


The different forms of sugar used in bakery products are very few. 
For most kinds of bread, the sugars used either singly or combination 
are confined almost entirely to Cane Sugar, Beet Sugar, Corn Sugar,—and 
Malt Sugar as supplied in the form of a malt product such as malt extract. 
In special sweet goods other sugary agents such as honey and molasses 
find a certain limited use. 

The amount of sugar to be used naturally depends on the kind of 
bakery product under consideration. In ordinary bread doughs the amount 
of sugars employed usually ranges from 114 to 4% but in yeast raised 
sweet doughs it is in the neighborhood of 15%. In estimating the amount 
of sugar to be included in any dough batch, the sugar content of any added 
substances such as sweetened condensed milk must be taken into con- 
sideration. 

The effect of sugars on the fermentation of the dough is discussed 
in detail in Chapter XI—Section two. However, it may be well to repeat 
briefly that sufficient sugar or sugars should be used to support vigorous 
yeast activity throughout the entire fermentation period and to serve as 
an adequate source of carbon dioxide gas so that the dough may be 
properly raised and conditioned. At the same time, sufficient residual 
sugar should be left unused at the end of the fermentation process so as 
to produce the desired crust color and proper degree of sweetness. Doughs 
containing relatively low amounts of sugar should be given only a short 
fermentation so that enough sugar will be left to give the final baked 
product the required sweetness and crust color. 

The presence of large amounts of sugars such as in various types of 
sweet doughs,—slows up yeast action and hence in these doughs, in- 
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creased quantities of yeast are necessary in order to bring about the 
vigorous healthy fermentation which is so essential to the production of 
quality yeast raised goods. 

The use of malt extract as a sweetening agent not only supplies the 
dough with malt sugar to meet its usual sugar requirements but performs 
other valuable functions such as promoting a vigorous fermentation pro- 
cess and also contributing flavor, food value and keeping qualities to the 
loaf. 


IV. POPULAR UNDERSTANDING OF THE 
WORD SUGAR AND ITS USE AS A 
SWEETENING AGENT 


Practically speaking, only a very limited number of the different 
kinds of sugar are used in baking and for general sweetening purposes. 

Without further qualification, the single word “sugar” as ordinarily 
employed refers to that form of sugar secured principally from the sugar 
cane and sugar beet. This sugar is known chemically as ‘sucrose,’ and 
may also be obtained from sorghum plant,—sugar maple and palm. 
Frequently, refined sucrose regardless of its source is spoken of as “cane” 
sugar or “common” sugar. 

There is no difference between the sucrose obtained from the sugar 
cane and that secured from the sugar beet or other sources, provided it 
is refined to the same extent. 

Ordinary sugar is a standardized sweetening agent for general baking 
purposes. While sugar is very high in sweetening value and is completely 
fermentable by yeast, an added advantage is gained if part of the sugar 
ordinarily used in a bread dough is replaced by a like amount of malt 
extract such as Diamalt. Due to the general use of malt extract by the 
baking industry, Chapter VI is devoted exclusively to the subject of 
Diamalt. 


V. PREPARATION OF SUGAR FROM CANE 
AND BEET 


The preparation of sugar from either the sugar cane or beet takes 
place in two steps, namely, the preparation of raw sugar and the refining 
of raw sugar. 

These steps are described briefly as follows: 


A. PREPARATION OF RAW SUGAR FROM SUGAR CANE 


1. GROWTH OF THE CANE 


Sugar cane is grown in warm moist climates having intervals of hot 
dry weather such as the West Indies, and certain southern sections of the 
United States. 


2. HARVESTING OF CANE 


It is allowed to ripen to the proper point and is then stripped of its 
leaves in the fields and cut. 
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3. PRESSING OF CANE AND EXTRACTION OF CANE JUICE 


The cane is carted to the sugar mill as soon as possible, cut up or 
shredded,—and the juice is pressed out by passing the stalks of the sugar 
cane through heavy iron rollers. 


4, PURIFICATION AND CLARIFICATION OF CANE JUICE 


The waste pulp or “bagasse” is used for fuel and the cane juice is 
clarified by heating with lime. The impurities are thus separated in the 
form of a scum. 


5. EVAPORATION OF CANE JUICE 


The clarified cane juice is then evaporated in vacuum kettles until | 
it is ready to grain or crystallize. It is next put in large pans called “strike” 
pans where the sugar crystallizes out. 


6. REMOVAL OF CRYSTALLIZED RAW SUGAR AND MOLASSES 


The crystallized raw sugar is then separated from the syrup by 
centrifugal or “whizzing”? machines. The sugar thus removed is known 
as “first” sugar. The viscous, syrupy brown liquor separated from the 
raw sugar is known as “first”? molasses. This molasses may be sold as 
such or further purified to yield a cruder form of sugar called “second 
sugar.” The dark crude syrupy liquid secured from this separation is 
known as “second” molasses and is used largely for cattle feed. 


B. PREPARATION OF RAW SUGAR FROM SUGAR BEETS 
1. GROWTH OF SUGAR BEETS 


Sugar beets are grown in temperate climates in such states as Colo- 
rado, California and Michigan. 


2. EXTRACTION OF SUGAR BEET JUICE 


The beets are first washed carefully and sliced. They are then 
digested with hot water which dissolves out the sugar contained in the 
beet sap. The “spent” beet pulp or chips are separated, dried, pressed 
and sold as cattle feed and the sugar solution or syrup is clarified in much 
the same way as that from sugar cane. 


8. EVAPORATION OF SYRUP, CRYSTALLIZATION AND SEPARATION 
OF THE RAW SUGAR 


The sugar syrup secured as described above from the sugar beet is 
evaporated and the sugar crystallized therefrom in practically the same 
manner as that secured from the sugar cane. The molasses secured along 
with the raw sugar secured from the beets is not used for edible purposes 
as such but is usually treated still further to remove much of its sugar 
content. 
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C. REFINING OF RAW SUGAR 


The raw sugar obtained from either the sugar cane or beet, in the 
manner just described contains substances which impart to it a dark 
color and a characteristic flavor. It must be refined to produce the pure 
white sugar generally used. 

This is done by dissolving the raw sugar in hot water. Impurities 
are precipitated out and removed by filtering. The sugar syrup is de- 
colorized by passing it thru a “charcoal” filter. It is then evaporated 
down until the sugar crystallizes out. This is separated from the residual 
syrup by centrifuging or “whizzing” in a machine designed for this 
purpose. The sugar is then placed in hot revolving cylinder or “granu- 
lator” which dries the sugar thoroughly and prevents the sugar crystals 
from sticking to each Other. 

The granulated sugar thus produced is very evaitlten to everyone. 
It is snow white, and at least 99.5% sucrose. 


VI. MISCELLANEOUS SUCROSE PRODUCTS 
A. BROWN SUGARS 


This form of sugar has been mentioned under the foregoing descrip- 
tion of the manufacture of cane and beet sugar. It represents sugar 
which has received little or no refinement and contains in the neighbor- 
hood of 85% to 92% sucrose. The characteristic flavor and color of brown 
sugar is due to the caramel and other substances present in the natural 
sugar syrup before refining. Brown sugar is not as sweet as refined 
granulated sugar, but finds some use in dark colored cookies and other 
baked goods where its characteristic flavor is desired. A light yellow 
colored sugar familiarly known as “C” sugar also is used to some extent 
in cakes and cookies. 


B. MOLASSES 


As explained previously, molasses is the viscous sugary liquor left 
after the greater part of the sugar has been recrystallized out from the 
original brown sugar. 

The brown color and characteristic flavor of molasses are due to 
the caramel and other substances derived from the original cane or beet 
sap in the process of extracting the sugar. 

There are, of course, different grades of molasses which vary some- 
what in composition. In general, molasses contains approximately 35 to 
50% sucrose, and about 15 to 30% invert sugar, about 20% to 25% water, 
and 4 to 6% ash, or mineral matter. For baking purposes, molasses is 
mostly used in certain dark types of cakes, cookies and “brown” bread. 


C. MAPLE SUGAR 


Maple sugar is the raw sugar obtained by the evaporation of the 
sap of the sugar maple tree. It is not refined because in so doing the 
characteristic maple flavor would be eliminated. Maple sugar is used as a 
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confection and only to a limited extent in the manufacture of certain types 
of sweet goods. 


D-SYRUP 


Syrups in general are understood to be more or less concentrated 
sugar solutions, made by purifying and evaporating the juice of sugar 
producing plants without the removal of the sugar present. Various types 
of sugar syrups including maple syrup are employed mainly for table use. 


VII. MALY SUGAR 


Malt Sugar is not manufactured and sold commercially as such. How- 
ever malt sugar represents the major constituent of malt extract which 
is described in detail in the following Chapter VI, entitled Diamalt. 


VIII. CORN SUGAR 
A. DEFINITION 


The corn sugar of commerce refers to dextrose which is manufactured 
from corn starch. Because of this, corn sugar is often spoken of as Starch 
Sugar. It is directly fermentable by yeast and is a suitable sugary agent 
for yeast raised doughs. As in the case of cane sugar however, the use 
of malt extract in conjunction with corn sugar is very desirable. 


B. PREPARATION OF CORN SUGAR 


The kernels of corn or maize are usually first soaked so as to soften 
the hard outer layer of the kernel. This is then removed along with the 
“germ” of the kernel. The corn is then ground, — the starch is removed 
and washed. The corn starch is then heated under pressure in large 
digesters containing a certain amount of acid. This causes the starch 
to be converted into dextrose or corn sugar usually together with some 
dextrin and other impurities. The acid is neutralized and the sugar 
solution thus prepared is carefully purified, and evaporated until it 
becomes very thick or viscous. 'The dextrose crystallizes out and is separa- 
ted from the mother liquor by centrifuging or pressing. It is then 
thoroughly dried. Various grades of commercial corn sugar can be pro- 
duced having a dextrose content of from 80 to over 99% on a dry basis. 


C. GLUCOSE SYRUP 


“Commercial” glucose syrup which contains various mixtures of 
dextrose, dextrin, maltose, water and mineral matter is often spoken 
of as glucose syrup “mixing glucose,” “confectioner’s glucose” or merely 
‘“‘slucose.” Commercial glucose syrup should not be confused with puri- 
fied corn sugar which is often termed ‘“‘glucose” by the scientist. 

Ordinary glucose syrup is not as sweet as either cane sugar or pure 
corn sugar and is not used to any great extent in bread making as the 
sole sweetening agent inasmuch as it contains a large percentage of dex- 
trin which will tend to make the loaf soggy and gummy. 
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IX. HONEY 


Honey was one of the first sugary agents known to man. The honey 
formed by the bee is separated from the wax comb in the form of a syrup 
which contains about 15 to 25 percent water. The remainder of the honey 
is mainly “invert” sugar together with a very small amount of sucrose. 

Honey of course, is expensive but like butter it possesses a natural 
characteristic delicious flavor and because of this is used to a limited extent 
in the manufacture of special sweet goods. 
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VII. Reasons Why Diamalt Is the Best Sugary Agent for Yeast 
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and texture 
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OTHER BAKERY PRODUCTS 
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B. MANNER OF MIXING DIAMALT INTO THE DOUGH 
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I. FOREWORD 


Malt extract has established itself as an ideal sugary agent for use 
in bakery products. Malt extract not only supplies the sugar, “maltose” in 
order to meet the necessary sugar requirements of the dough, but also 
mineral salts and soluble protein which promote vigorous and healthy 
conditioning of the dough. This results in a loaf of better eating and 
keeping quality than can be secured from the use of other sugary agents. 

However, it is important to note that there are different kinds of 
malt extract, which vary considerably in their properties and value for 
bakers’ use. 

Years of careful research work in the laboratory, factory and bakery 
have resulted in the production of Diamalt, an ideal dough batch ingredi- 
ent prepared especially for bakers’ use. Because Diamalt is the finest 
sugary agent for bakers’ use and because it also enhances the quality of 
bread and other baked goods from practically every angle,—is the reason 
why it is fast gaining general usage by those bakers who are striving to 
increase their sales through quality goods. 

The general subject of malt extract is taken up in detail in the 
paragraphs which follow :— 


II. DEFINITION OF THE WORD “MALT” 


Malt is sprouted grain. The dictionary defines malt as “‘grain that 
has been artificially germinated by moisture and heat.” According to 
this, there are various kinds of malt such as barley malt, corn malt, rice 
malt, etc. However, for baking purposes, that made from barley is 
generally used. In the baking industry the single word “malt” is gener- 
ally used to designate malt extract which is a specially prepared concen- 
trated syrup made by evaporating a water extract of barley malt. 


III. PREPARATION OF MALT EXTRACT 
A. CLEANING OF BARLEY GRAIN 


After being harvested, the barley grain is carefully cleaned so as 
to remove all dirt and foreign seeds. 


B. THE MALTING OF BARLEY 


1. DESCRIPTION OF THE MALTING PROCESS 


The cleaned barley is first soaked in warm water until completely 
moistened. Barley may be malted commercially in three different ways, 
—floor malting, drum malting and compartment malting. According to 
the floor malting process the barley is spread out on the floor of a malting 
room that is kept at a certain temperature and humidity which is most 
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favorable for the sprouting of the barley. The barley is then turned over 
occasionally in order to aerate it and to prevent it from heating up. In 
the drum malting process the barley is placed in a drum which revolves 
slowly and through which the proper circulation of air is maintained. 
Compartment malting is quite similar to the drum malting process. In 
a few days little rootlets become noticeable on each grain and growth is 
allowed to continue until the shoots become about as long as the barley 
kernels. The growth of the sprouted grain or malt is then stopped by 
drying under carefully controlled conditions and at a temperature not 
high enough to kill the diastase and proteolytic enzymes. The malt is 
now ready for the preparation of malt extract. 


2. THE CONVERSION OF BARLEY INTO MALT EXPLAINED 


The changes which occur during the malting of barley grain represent 
the wonderful work of nature whereby the production of malt extract is 
made possible. During the period in which the barley is being “sprouted,” 
certain enzymes known as “cytase,” “diastase” and “protease” are de- 
veloped. A general definition of enzymes and detailed explanation of their 
action is found in Chapter XI—Section two. The enzymes of malt change 
the composition of the barley somewhat although the outward appearance 
of the barley grain is not greatly altered. 

The enzyme known as “‘cytase” has the peculiar ability of dissolving 
the cell wall of the raw starch granules of the grain, thus making the 
contents available for the action of diastase. 

Diastase has the power of converting this starch into maltose sugar, 
along with some dextrin and malto-dextrin. The enzymes known as pro- 
teases have the power of changing the protein present into simpler forms 
which will be readily soluble in water. 


C. THE MASHING PROCESS 


After drying, the sprouts are knocked off and removed. The malt 
is then ground and mixed with water at definitely controlled temperatures 
so astoformamash. This is stirred for several hours, and in this manner 
the action of the malt enzymes is greatly stimulated and proceeds vigor- 
ously. Thus, the starch contained in the malted barley is converted to 
malt sugar, together with a small amount of malto-dextrin. 

While the natural proteins of barley are not altogether soluble in 
water, they are converted into another form of proteins during sprouting 
and mashing which dissolve readily. In this way, the maltose, soluble 
protein and mineral salts of the barley malt dissolve out of the malted bar- 
ley into the water present during the mashing process. The “spent” grain 
is then filtered off and a pure water extract of malt is thereby secured. 
The “spent” grain is then washed with water several times so that all 
of the soluble material is removed and collected in the water extract. 


D. CONCENTRATION OF THE EXTRACT OF MALT 


After being separated from the “spent” grains by filtering, the clear 
water solution of malt is placed in large vacuum pans and evaporated 
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down until a heavy syrup remains in the form of malt extract. The 
diastatic strength of the malt extract produced as well as its content of 
dextrins can be largely controlled by the temperature maintained during 
the process of manufacture. 

The manufacture of Diamalt is carefully controlled and samples of 
each batch are tested insuring uniformity in composition and quality day 
in and day out. The enzymes diastase and protease are eliminated from 
regular Diamalt and the amount of dextrins present are reduced to a 
minimum inasmuch as an excess of these factors in most instances have 
been found to be undesirable in the production of quality bread. 


IV. THE COMPOSITION OF MALT EXTRACT 


The composition of Various brands of malt extract naturally vary to 
some extent depending on the raw materials used and process of manu- 
facture. An average high grade malt extract would contain approximately 
60 to 65% maltose, 514 to 6% soluble protein, 114% mineral matter, and 
some specially prepared malt extracts will contain 14 to 1% lactic acid. 
All of these substances play an important part in bread making and the 
function of each is described later on. These above constituents of malt 
extract are soluble in water and are carried in malt extract by the presence 
of about 20 to 25% of water. The subject of diastatic strength in malt 
extract is taken up in a separate section of this article. 


Vv. HISTORY OF THE USE OF MALT 
EXTRACT IN BAKERY PRODUCTS 


Before explaining in detail, just why malt extract is the ideal sugary 
agent for bakers’ use, a bit of history regarding the development of the 
use of malt extract for this purpose will throw considerable light on the 
importance of employing a malt extract which is non-diastatic,—such 
as Diamalt. 

In the early nineties, the bakers of Vienna recognized that malt 
extract possessed properties which would make it superior to ordinary 
sugar as a dough batch ingredient. They realized that malt extract would 
not only meet the sugar requirements of the dough, but also impart a 
distinctive delicious flavor to the loaf as well as added food value inasmuch 
as malt extract was known to contain certain nutritive substances similar 
to those present in the bran which is removed from flour in the process 
of milling. 

Shortly after the use of malt extract in bread was started in Vienna, 
the idea was introduced into this country. 

The bakers of the United States soon record certain definite 
advantages in the use of malt extract,—but to their disappointment, 
they also learned that with the use of any appreciable amount of this malt 
extract they were bound to encounter certain difficulties in their doughs 
which they could not overcome. In using enough of the malt extract to 
replace other sugars and to impart that delicious malt flavor to the loaf, 
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the bakers found that their doughs became soft and sticky,—the interior 
of their malt loaves gummy, and dark,—and the crusts colored up too 
quickly in the oven. 

In order to overcome this undesirable condition they were forced to 
reduce the amount of malt extract in their doughs to two pounds or even 
less per barrel of flour. In so doing, it was necessary to make up the 
necessary sugar required by the use of cane sugar. While the amount of 
malt extract which could be safely used imparted to the loaf a slight malt 
flavor and other advantages in a minor degree, the quantity of such highly 
diastatic malt extract which could be used was not sufficient to impart the 
malt characteristics to the extent desired. Thus the possibility of the 
production of a real malt loaf seemed quite remote. The bakers at that 
time therefore, were confronted with the problem of how to secure the 
benefits which the use of increased amounts of malt extract would afford, 
but at the same time to eliminate the objectionable action of the highly 
diastatic extract on the dough and finished loaf. 

An intensive study of this problem showed that this undesirable 
condition in dough and bread brought about by excessive amounts of highly 
diastatic malt extracts was actually due to the action of the enzymes, 
diastase and protease, contained in such malt extract. 

Therefore, in order to make possible the use of sufficient malt extract 
to supply the other advantages possessed by malt alone, a non-diastatic 
malt extract in the form of Diamalt was produced thus filling a much 
needed want. 

In the foregoing paragraphs the development of the use of malt 
extract for baking purposes in this country has been traced very briefly. 

One of the main differences between the various types of malt extract 
now sold for bakers’ use is their diastatic strength and it is therefore, 
important for every baker to understand just what is meant by the terms 
diastatic and non-diastatic. This subject is explained in the paragraphs 
which follow. 


VI. DIASTATIC AND NON-DIASTATIC MALT 
EXTRACTS 


A. DIFFERENCE BETWEEN DIASTATIC AND 
NON-DIASTATIC MALT EXTRACTS -; 


A diastatic malt extract is one which contains appreciable amounts 
of the enzyme “diastase.” Diastatic malt extracts vary considerably 
in strength, some being much higher in diastase than others. The dia- 
static strength of any malt extract is usually expressed by the chemist in 
terms of “degrees Lintner.” A non-diastatic malt extract is one in which 
the active diastase has been killed and eliminated. The color of a malt 
extract is not an indicator of the amount of diastase contained. 

In addition to the enzyme diastase, diastatic malt extracts contain 
enzymes known as proteases or proteolytic enzymes, and usually the more 
diastase, the more protease and vice versa. In like manner, non-diastatic 
malt extracts being free from diastase are also free from proteases. 
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B. EXPLANATION OF DIASTASE AND PROTEASES 
IN MALT 
1. THE TWO-FOLD ACTION OF DIASTASE ON STARCH 


Diastase has been mentioned several times in previous paragraphs, 
as an enzyme which causes starch to be converted into the sugar maltose. 
Careful study along this line has shown that this action of diastase takes 
place in two steps.—(1) it liquefies starch granules and (2) it converts 
this liquefied starch into maltose sugar and dextrines. Some investigators 
believe that this two-fold action of Diastase is actually due to two different 
enzymes, namely—a starch liquefying diastase and a starch transforming 
diastase. 

At any rate, these two functions of the diastase contained in diastatic 
malt extract always occur together. y 


2. NON-DIASTATIC MALT ExtTRACT IS IDEAL FOR BAKERS’ USE 


While in a bread dough the controlled production of maltose from 
starch would be an advantage, it seems practically impossible for this to 
take place without also the formation of some liquefied starch and dextrins. 
Therefore, the benefits which might be gained by the formation of malt 
sugar from starch in a bread dough through the action of a highly dias- 
tatic malt extract are partially offset by the accompanying liquefying 
effect which tends to slacken the dough and to lower the amount of water 
which can be carried by the dough. It is an error to entertain the opinion 
that in actual practice the use of a very small amount of highly diastatic 
malt extract in a dough will produce the same desirable results as much 
larger amounts of non-diastatic malt extract. The numerous benefits 
contributed to the dough and finished loaf by the other constituents of malt 
extract aside from its malt sugar are lessened if only a small amount of 
highly diastatic malt extract is used. Hence, the desirability of using a 
non-diastatic malt extract in larger amounts,—becomes obvious. 


3. UNDESIRABLE RESULTS FROM THE ACTION OF EXCESSIVE PROTEOLYTIC 
ENZYMES IN DIASTATIC MALT EXTRACT 


The disadvantages attending the use of highly diastatic malts how- 
ever, are due partly to the proteolytic enzymes or proteases which occur 
naturally along with diastase in highly diastatic malt extracts. These 
proteolytic enzymes are the ones which act on the protein material, making 
it soluble in water. In the dough batch such action softens the gluten, — 
and eventually causes it to liquefy. If, by any chance too much diastatic 
malt is used, and if the flour is not particularly strong or if the dough 
gets a little too old, the gluten is broken down. The dough becomes soft, 
sticky and hard to handle through the machines. Excessive amounts of 
dusting flour are required and the result is a dark soggy coarse loaf. 


4, PROTEOLYTIC ENZYMES IN DouGHS Must BE LIMITED 


In the above statements concerning diastatic and non-diastatic malt 
extract, the writer does not wish to convey the idea that the enzymes 
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diastase and protease have no value or useful function in bread making, 
for it is a known fact that with the present methods of bread making, 
“limited” quantities of these enzymes play an important part in the proper 
conditioning of the dough, and there are a few exceptions where the 
baker may resort to the use of a diastatic malt. These are mainly in cases 
where the flour employed is unusually hard, or where the water is ex- 
ceptionally hard or alkaline, and also in some doughs from which hearth 
bread and hearth rolls are made. 


5. YEAST AND FLOUR NORMALLY SUPPLY SUFFICIENT PROTEOLYTIC 
ENZYMES FOR BREAD MAKING 


Under ordinary conditions, nature has provided sufficient proteolytic 
enzymes in both the flour and yeast for the best conditioning of the dough, 
and any appreciable amount of these enzymes added by other ingredients 
results in an Xcess which as explained above is detrimental to the pro- 
duction of uniform bread of the highest quality. 


6. DIASTASE AND PROTEOLYTIC ENZYMES PERFORM A USEFUL 
FUNCTION IN THE PREPARATION OF MALT EXTRACT 


In the preparation of any malt extract, the development of diastase 
and protease in the sprouted barley is very important, inasmuch as the 
action of these enzymes in malt during the mashing process makes possible 
the presence of malt sugar and soluble protein in the final malt extract. 
However, after these enzymes have done their important work in the 
barley malt, experience has demonstrated that for most ordinary baking 
purposes it is not desirable to have them carried over into the finished malt 
extract. Thus in the preparation of Regular Diamalt, diastase and pro- 
tease are killed. In this way, all the disadvantages of a highly diastatic 
malt extract are eliminated and Regular Diamalt can therefore be used in 
amounts sufficient to enable the baker to obtain, — reflected in his loaf, — 
the superior characteristics which Diamalt affords. 


7. THE USE OF MALT EXTRACT OF MODERATE DIASTATIC POWER 


As explained above, in most instances the use of a liberal amount of 
non-diastatic malt will impart to the loaf certain superior characteristics 
which can not be obtained from the use of any other sugary agent in the 
dough. 

The amount of a diastatic malt extract which can be employed is 
limited by its diastatic strength and its advantages in the dough batch are 
limited accordingly. 

However, some bakers still favor the use of a diastatic malt extract 
of medium strength (about 60 degrees Lintner) such as Special Diamalt. 
Such a malt extract when used in proper amounts imparts a silky luster 
to the crumb as well as a deep crust color to the finished products. Some 
bakers prefer it for their roll doughs. Naturally, due to the activity of 
the malt enzymes as previously explained the amount of diastatic malt 
which can be successfully employed in a given dough is less than the 
amount of non-diastatic malt which could be used. 
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VII. REASONS WHY DIAMALT IS THE BEST 
SUGARY AGENT FOR YEAST RAISED 
PRODUCTS 


As explained previously, ordinary forms of sugar employed in bread 
making do only four things, namely: 

1. Supply carbohydrate food to support yeast activity 

2. Furnish source of carbon dioxide gas to raise the dough. 

3. Act as a sweetening agent. 

4, Impart crust color or bloom by caramelizing in the oven during 
the baking process. 

In a “nut-shell’” the one reason why it is preferable to use Diamalt 
is because it not only performs all of the functions of sugar but in addition, 
—it definitely improves practically every characteristic of the loaf, result- 
ing in better bread than could be secured with any other sugary agent alone. 

This means economy of production, increased sales, better satisfied 
customers and increased profits for the baker. 

It may be of interest to point out step by step just why and how the 
use of Diamalt improves the quality factors of the loaf. 


A. DIAMALT GIVES A BETTER LOOKING LOAF 
1. RICHER BLOOM 


Diamalt is mostly made up of malt sugar or maltose, which is very 
readily caramelized in the oven, imparting to the crust a rich and appeal- 
ing bloom. 


2. INCREASED LOAF VOLUME — IMPROVED GRAIN AND TEXTURE 


Because of its composition, Diamalt invigorates yeast activity to a 
much greater extent than any other sugary agent. This tends to improve 
the hydration of the gluten, making it more pliable and extensible, 
results in a vigorous fermentation and complete conditioning of the dough. 
This means a healthy dough which stands up well in the pans, — insuring 
exceptionally good oven spring and a loaf of excellent shape and volume. 
The Diamalt loaf will have an even, uniform grain and velvety pile. 

Although Diamalt is naturally brownish in color, it will not impair 
the color of the interior of the loaf in the amounts ordinarily used. 

The fact can be nicely illustrated by beating or whipping a little 
Diamalt ina jar. The result will be a light fluffy foam which is practically 
white, due to the distribution of the Diamalt into fine films. A similar 
distribution of Diamalt takes place throughout the entire dough batch 
as a result of mixing into the dough. The use of milk together with 
Diamalt produces a loaf of beautiful interior and exterior color. 


B. DIAMALT IMPARTS A DELICIOUS FLAVOR AND 
SWEETNESS TO THE LOAF 


; By stabilizing and stimulating the fermentation process; and by more 
rapidly and properly developing the dough, Diamalt brings out that true 
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bread taste so eagerly sought for by the discriminating housewife. 

The malt sugar of Diamalt properly sweetens the loaf. Diamalt, 
because of its composition, imparts to the loaf a mild, distinctive, delicious 
flavor and delightful aroma which whets the appetite and creates the 
desire for another slice. 


C. DIAMALT PROLONGS FRESHNESS IN BREAD 
AND OTHER BAKERY PRODUCTS 


Diamalt assists in securing a more efficient hydration of the gluten 
and a better retention of moisture in the dough, especially during the 
baking process. This is one reason why the Diamalt loaf will keep fresh 
much longer than one containing no Diamalt. 

Another reason for the unusually good keeping qualities of the malt 
loaf is the peculiar natural ability of malt sugar to absorb and retain mois- 
ture. This characteristic is not possessed by all kinds of sugar used in 
baking. The general appearance, taste, aroma, texture and tenderness 
of bread disappear with age. In keeping the loaf fresh, Diamalt assists 
materially in maintaining for two or three days, the appearance, and 
palatability of freshly baked bread. Aside from any of its other advan- 
tages,—the ability of Diamalt to prolong freshness in bread or to delay 
staling, thereby improving its palatability, is sufficient alone to warrant 
the use of Diamalt by all bakers. 


D. DIAMALT ADDS FOOD VALUE 


Malt extracts and other malt products are often recommended by 
physicians as tonic foods because of their established high nutritive 
quality. 

The sole value of ordinary forms of sugar from a nutritional stand- 
point is as an energy food. However, flour, the body of Bread and other 
bakery products, is rich in starch and alone furnishes plenty of carbohy- 
drate or energy giving food. Diamalt not only furnishes sugar necessary 
in the form of maltose which is wholesome and readily digested, but also 
contributes other nutrients which make bread and other bakery products 
a better balanced ration. The body requires a variety of protein or muscle- 
building food. Diamalt contains special soluble proteins, different from 
those of white flour, and also important vitamins and essential mineral 
salts such as lime and phosphates necessary for normal nutrition, thereby 
making the loaf a more complete food. Thus it can be easily understood 
why the use of Diamalt in bakery products definitely enhances their food 


value. 


VIII. DIAMALT IS THE MOST ECONOMICAL 
SUGARY AGENT FOR BAKERS’ USE 


A. BECAUSE IT IMPROVES THE QUALITY OF BAKERY 
PRODUCTS 
Any ingredient which definitely improves the quality and flavor of 
bakery products will prove a “money-saver” and a ‘““profit-getter” by bring- 
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ing repeat orders and increased sales. 

As explained in detail in previous pages, Diamalt not only replaces 
other sugary agents by meeting the sugar requirements but at the same 
time distinctly enhances the other quality characteristics of the loaf. 
Therefore, from this standpoint alone, Diamalt has proven itself to be 
the most economical sugary agent for bakers’ use. To refrain from using 
such an ingredient means the loss of an opportunity to adopt an obvious 
economy. - 


B. BECAUSE IT SAVES TIME AND LABOR IN THE BAKERY 


It is a known fact that the use of Diamalt accelerates the fermentation 
and conditioning of the dough more than any other sugary agent. While 
no hard and fast rule can be laid down, the use of each 1% of Diamalt 
based on the weight of flour in most average bread doughs, will reduce 
the fermentation period by about 5%. Thus, Diamalt saves time in the 
bake-shop and doughs containing Diamalt should be taken on the “young” 
side. 

Below stated are the main reasons why the use of Diamalt hastens 
the fermentation process. 

(1) Diamalt contains about 65% of maltose which is readily ferment- 
able — a natural sugar for yeast raised doughs. 

(2) Diamalt contains about 6% of soluble proteins which are neces- 
sary to promote vigorous and healthy action of yeast in the dough. 

(3) Diamalt contains approximately 114% “ash” or mineral salts 
which are largely phosphates, essential nutrition for the yeast. 


C. BECAUSE IT INCREASES THE YIELD OF BREAD 


In most cases, it has been found that the use of Diamalt slightly 
increases the amount of moisture which can be retained by the dough. 
While a Diamalt dough which has been properly hydrated will be soft and 
more extensible, it will be found to be easily handled and not sticky. 
Due to the fact that the water content of such a dough is uniformly dis- 
tributed and tightly contained in the dough gluten combination, it is more 
efficiently retained during baking, or in other words “‘bakes out” less. This 
of course, is reflected in an increased yield of better bread. 

Furthermore, as explained above, Diamalt shortens the fermentation 
period and accordingly aids in the reduction of the usual fermentation 
losses. 


IX. GENERAL REMARKS REGARDING DIAMALT 


A. AMOUNT OF DIAMALT TO BE USED IN VARIOUS 
YEAST RAISED DOUGHS 
Diamalt is not a substitute for sugar. It is the best sugary agent 
for bakery products but,—more than this,—it is an ideal dough batch 
ingredient for reasons previously explained, — definitely improving prac- 
tically all types of bread as well as yeast raised sweet goods and cookies. 
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In ordinary white bread doughs, 214 pounds of Diamalt to every 
100 pounds of flour may be used,—replacing an equal amount of sugar 
with distinctly advantageous results. 

Any additional sugar requirements of the dough can be made up by 
other sugary agents as such or by the sugar content of sweetened con- 
densed milk if used. 

The quality of sweet dough products such as those made by the Basic 
Sweet Dough formula are greatly improved when one-fifth of the required 
sugar is in the form of Diamalt. In other words, Diamalt may be used 
in such doughs up to 3%, based on the amount of flour employed, replacing 
of course, an equal amount of sugar. 

In cases where a diastatic malt extract is still employed it is of 
course, necessary to use it in smaller amounts than non-diastatic malt ex- 
tracts, due to the action of the diastase and protease on the dough. Thus, 
the normal advantages of the use of malt are correspondingly reduced. 
The amount of diastatic malt which can be safely used depends on its 
diastatic strength and liquefying action. 


B. MANNER OF MIXING DIAMALT INTO THE DOUGH 


In bread making, malt extract should be carefully measured or 
weighed out and dissolved separately in part of the liquid used for dough- 
ing and then added to the dough batch with the remaining water. 


C.ITIS A MISTAKE TO DISSOLVE MALT AND YEAST 
TOGETHER IN WATER AND LET STAND 
BEFORE USING 


Years ago, the false notion was conceived that the fermentation of 
a dough would be accelerated and benefited if the yeast and malt were 
dissolved together in water and allowed to stand for a period of time 
before mixing into the dough batch. Such a procedure is often spoken of 
as setting one type of a “primary ferment.” This has been definitely 
proven to be a false economy in actual practice and generally has been 
given up as a dismal failure. 

Some of the main reasons why the use of a primary ferment failed 
to accomplish what was expected of it are as follows: 


1. Ir PrRopDUCES AN IRREGULAR FERMENTATION AND UNCERTAIN 
RESULTS 


Experience has taught that the best quality of bread is produced 
when the fermentation of the dough batch starts slowly and gradually 
increases in vigor,—with the greatest activity exhibited in the proof. 
box and during the first few minutes in the oven. 

With this idea in mind, compressed yeast supplied to the baker at 
the present time represents yeast cells which have been grown exactly 
to the proper maturity so as to produce a progressively vigorous fermenta- 
tion of the dough. 
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By allowing a preliminary solution of yeast and malt in water to stand 
some reproduction of yeast cells starts to take place. While some fully 
matured cells may be produced, depending on the concentration and tem- 
perature of the solution and time which it has stood, — it is only reason- 
able that by the time the “ferment” solution is mixed into the dough batch, 
—the original mature yeast cells have expended considerable of their en- 
zymatic and rising power and have produced “buds.” 

Now both immature yeast ¢ells or “buds” as well as old cells lack 
strength and in order to secure the best results, yeast should be used in 
the bakery as delivered. 

While the employment of a “primary ferment” such as described 
above may increase the rate of fermentation at the start, there is no 
assurance that this initial acceleration will continue at the same speed 
throughout the entire fermentation period, especially during the proof 
and first few moments in the oven. 

Furthermore, it is practically impossible for the baker to make a 
primary ferment of the same strength every day. Such a condition ren- 
ders the subsequent fermentation of the dough uncontrollable,—necessi- 
tates undesirable variations in the normal daily shop schedule of operation 
and makes impossible the production of a uniform product. Because of 
this situation, the use of a primary ferment is decidedly objectionable and 
in most instances has been given up in disgust by those who have tried it. 


2. It WASTES SUGAR 


In allowing a solution of malt and yeast to stand, some fermentation 
takes place, the yeast acts upon some of the malt sugar present and 
results in the production of some carbon dioxide gas. Inasmuch as this 
gas is produced outside of the dough batch, it is not utilized for raising 
the dough and is therefore wasted as well as the malt sugar from which 
it was produced. 


D. TABLE OF WEIGHTS AND MEASURES FOR DIAMALT 


MEASURE WEIGHT 
1 gallon Diamalt = 1 lbss =8"0z: 
1 quart i = D0 ey Aes 
1 pint = Le Ee he 


E. DIAMALT AND MILK BLEND TO ADVANTAGE 


Diamalt and milk represent an ideal combination when used in the 
dough batch producing a malt-milk loaf of exceptionally good flavor and 
food value. One slice of such a loaf invites another and in this way 
bread consumption is definitely increased. : 


F. THE USE OF DIAMALT FOR COOKIES 


The use of Diamalt in cookies and snaps gives the finished product 
a more appetizing flavor, and a richness of aroma and color that is dis- 
tinctive. Such cookies will be recognized as far above the average in 
quality. 
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Diamalt will make a firm cookie—which will stay fresh longer and 
less liable to breakage. Diamalt also improves the food value of the 
cookies, makes them better than candy for children and grown-ups. 

Some Diamalt Cookie formulas are given in Part two. 


G. STORAGE OF DIAMALT 


Diamalt should be kept in a cool place, free from contamination. 
The very small lactic acid content of Diamalt definitely aids in preserving 
it in perfect condition. 


Vii 
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SHORTENING 


I, DEFINITION 


Shortening refers to the fats or oils used in baked goods, principally 
to produce a soft velvety crumb, thus improving the eating quality of the 
finished product. This desirable tender and pleasing eating quality is 
described by the word “short” and the fats or oils which impart this 
property are therefore known as shortenings. 


Il. FATS AND OILS USED AS SHORTENING 


Shortenings ordinarily used for baking purposes are edible fats or 
oils of vegetable or animal origin. The dividing line between these fats 
and oils is not very definite. In general, shortenings which are fluid at 
ordinary temperatures are called oils, and those which are solid are called 
fats. Some fats however, have higher melting points and are harder 
than others. Thus, we have what are known as hard and soft fats. The 
usual forms of solid shortenings used at the present time represent 
various mixtures of hard and soft fats. 


III. COMPOSITION OF SHORTENINGS 


While the various shortenings commonly used may be quite different 
in their consistency, melting points and other physical properties, they 
are very similar in chemical composition. Thus ordinary shortenings 
when analyzed are found to be mixtures containing some of the following 
substances in various proportions: 


1. STEARIN — a hard fat, naturally of animal origin. Vegetable 
stearin may be secured by saturating vegetable oils with hydrogen gas as 
described later under the subject of “Hydrogenated Vegetable Shorten- 
ings.” 


2. PALMITIN — a fat, secured from both animal and vegetable 
sources. 


3. OLEIN — an oil secured from both animal and vegetable sources. 
4. LINOLIN — an oil present in cottonseed oil. 


Although the four substances mentioned above are similar in com- 
position, they are not identical, and the actual difference in their com- 
position, while very small, is responsible for the fact that stearin and 
palmitin are solid fats while olein and linolin are oils. This explains why 
suitable mixtures of the above constituents, such as the ordinary shorten- 
ings, are of soft and plastic consistency. 
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IV. CLASSIFICATION OF SHORTENINGS 
A. ANIMAL FATS 


1. LARD AND LARD OIL 


Lard needs little introduction to bakers. It is well known as an ex- 
cellent shortening and is used extensively in the manufacture of quality 
bakery products. 

The fat of hogs is separated by a heating process known as rendering. 
The melted fat is then allowed to cool and solidify under controlled condi- 
tions. The resulting product is a pure white fat of pleasing taste and odor, 
known as lard. There are different types of lard depending on the part 
of the hog from which the fat is secured, and also on the process of render- 
ing and cooling. 

Lard is made up of a mixture of stearin, palmitin and olein. When 
lard is melted it becomes liquid. If this liquid is allowed to cool slowly, 
the harder fat or stearin separates out first. At this point, the oil which 
remains can be strained off and thus separated from the stearin. This 
oil consists mainly of olein and is termed “lard oil.” It is this lard oil 
which is claimed to impart the pleasant flavor contributed by lard to bak- 
ery products. 

For years lard has been used as shortening in bakery products due to 
its excellent shortening power, purity, whiteness, and pleasing mild taste 
and odor as well as its excellent keeping qualities. Lard is easily handled 
in the bakery and because of its desirable consistency, it mixes easily into 
the dough batch. 

2. LEAF LARD 

Leaf lard is usually considered as the highest grade, and is obtained 
trom the fat surrounding the kidneys, and rendered at a moderately high 
temperature. However, much of the high quality lard now produced is. 
secured from other sections of the animal as well. 


3. DIFFERENT TYPES OF LARD CLASSIFIED ACCORDING TO 
MANUFACTURING METHOD 

The main difference between the various types of lard are governed 
by the method of manufacture, and handling. Two commercial types of 
lard are as follows: 

(a) PRIME STEAM LARD 

This lard is usually rendered from fats obtained from all parts of 
the hog. The fat is first melted by means of steam, and drawn off. If the 
melted fat is allowed to cool down gradually without stirring, the lard thus 
secured will have a relatively coarse grain. 

If, however, the melted fat is chilled very quickly until it just starts 
to become solid,—and is then agitated or beaten and allowed to set,—the | 
lard thus secured will be very smooth and not at all granular or grainy. 


(b) KETTLE RENDERED LARD 


This type of lard is usually made from the “leaf” and back fats. Due 
to the fact that these fats contain more stearin than other hog fats, 
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this type of lard is usually harder than other types of lard. Kettle 
rendered lard is heated to a somewhat lower temperature than steam 
rendered lard and is usually cooled with very little agitation, resulting 
in a lard which is uniform and somewhat grainy in character. 


4, BEEF FATS 
By a process of melting, pressing and filtering, beef fat or tallow, can 
be separated into hard fat known as oleo-stearin, and soft fats or oils 
known as “oleo.” 
The oleo oils which are pressed out of the beef fat are used ex- 
tensively in the manufacture of oleomargarine. The oleo stearin is used 
in the preparation of Compound shortenings. 


5. BUTTER 

Butter is the fat of milk separated from milk or cream by churning 
and contains also a small amount of other milk constituents. The U. S. 
standards for butter state that it must contain not less than 80% of milk 
fat. The remainder of butter is made up largely of water, together with 
a very small amount of casein (milk protein), salt, milk sugar and certain 
substances which impart the delightful characteristic flavor to butter 
which is found in no other fat. 

Salted butter may contain various amounts of salt ranging from 
about 16% to about 6%. 

In products where appreciable amounts of butter are used, the salt 
content of the butter should be taken into consideration, and any necessary 
adjustment on account of this should be made. In yeast raised sweet 
doughs, butter which is rolled into the dough should first be washed with 
cold water to remove the salt present. 

Because of its composition and low melting point butter is very easily 
digested and like other edible fats is a concentrated fuel food for the 
human body. Furthermore, butter is one of the richest sources of vitamin 
A, an essential food factor which is necessary for normal growth, teeth and 
bone development. : 

Butter is used mainly in cakes and pastries, because of the excellent 
flavor and food value which it imparts to the finished product. 


B. VEGETABLE SHORTENING 
1. VEGETABLE OILS 

Certain vegetable oils, principally those pressed from corn, cocoanut 
and cotton-seed have been used to some extent for baking purposes. For 
such use, these oils are refined, bleached and deodorized. . 

Vegetable oils are not used to any extent in pastries due to the fact 
that a solid fat is more desirable for such purposes. While these oils as 
such can be used for shortening purposes in breadmaking, they are more 
likely to become rancid and are not so easily handled as solid fats. This 
fact was recognized years ago and therefore vegetable oils were frequently 
blended with harder fats so as to form a solid soft fat mixture known as 
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compound. In later years a process of treating such oils with hydrogen 
so as to produce an ideal solid vegetable shortening was discovered. 

Compounds and hydrogenated shortenings are described in the para- 
graphs which follow. 

Highly refined cottonseed oil or corn oil, however, is used to a con- 
siderable extent in the frying of doughnuts and similar products 
because of the fact that they can be heated to a higher temperature than 
lard without smoking, and yield a fried product which is dry and free 
from greasiness. 


2. HYDROGENATED VEGETABLE SHORTENINGS 


Some years ago it was discovered that if hydrogen gas were circulated 
through the ordinary vegetable oils at a high temperature and under 
certain other necessary controlled conditions, they would gradually be 
changed into a solid fat. This change is due to the fact that the olein and 
linolin which are the principal constituents of such oil, absorb the hydro- 
gen and are thereby converted into the solid fat, stearin. The longer the 
hydrogen is passed through the oil, the more will be absorbed and the 
harder and whiter, the resultant fat will become; because a greater amount 
of the fluid olein and linolin is thus converted into vegetable stearin. This 
process is used extensively today in converting oils into solid fats and is 
known as the “Hydrogenation of oils.” The hardness of any hydrogenated 
oil can be governed by the extent to which it is hydrogenated. The com- 
plete hydrogenation of a vegetable oil would change it into a fat which 
would be far too hard for satisfactory use as a shortening agent. There- 
fore in order to secure a product having the proper degree of hardness or 
consistency such as that of lard, — vegetable oils are only partially hydro- 
genated, so that only enough of the linolin and olein are hardened thus pro- 
ducing a shortening of the desirable plasticity. It can be easily seen 
that the discovery of the hydrogenation of oils was very valuable for it 
meant that oils could be readily converted into solid or semi-solid shorten- 
ings. There are many brands of excellent hydrogenated fats extensively 
used in practically all types of bakery products today and the value of this 
class of shortenings is well known to the bakery industry. 


C. COMPOUNDS 


“Compounds,” as the name signifies represent that group of shorten- 
ings made by compounding or blending a vegetable oil with a hard fat in 
proper proportions so as to give a resulting product of a desirable con- 
sistency such as that of lard. Thus cottonseed oil, corn oil or other vege- 
table oil blended with vegetable or animal stearin, in a suitable manner 
forms a compound shortening, which is white, odorless and of plastic 
consistency. 

The animal stearin used in the manufacture of compounds is usually 
oleo-stearin or the hard fat secured from tallow. Today this is often 
replaced by vegetable stearin secured by hydrogenating vegetable oil as 
previously described. 
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D. OLEOMARGARINE 


Oleomargarine is well known as “artificial butter” or butter substitute. 
It is usually made of refined oleo oil churned in with some pure butter, 
neutral lard, and milk. Sometimes vegetable oils, such as cottonseed oil 
are also used. Cocoanut oil is often used in the preparation of various 
kinds of so-called “nut butter or nut margarine.’ Oleomargarine is pure 
and wholesome. Its shortening power is excellent and its flavor resembles 
that of butter. ~ 


V. EFFECT OF SHORTENING ON BAKERY 
PRODUCTS 


A. IMPROVED EATING QUALITIES 


Shortening is used in bread, sweet doughs, cookies, crackers, cakes 
and pastries primarily for the purpose of imparting desirable tender eat- 
ing or chewing qualities known as “shortness” to the finished product. 
The kind of shortening, amount used and manner of incorporation in 
the dough depends of course on the nature of the finished baked goods, 
i. e. whether bread, cake or pastry. 


B. IMPROVED APPEARANCE OF BAKERY PRODUCTS 


The proper use of shortening, not only imparts richness to the finished 
bakery products but also improves their appearance. The smooth pleasing 
crust of bread, the soft velvety crumb of bread and cakes, and the much 
desired “flakiness” of pastries are due in large measure to the shortening 
used. In a bread dough, the shortening acts as an internal lubricant mak- 
ing the dough more pliable and tending to prevent stickiness and to reduce 
the amount of dusting flour required. Thus the grain, texture, color 
character of crust and “slicing’’ qualities as well as the volume and sym- 
metry of the finished loaf are enhanced by the physical action of the 
shortening. 


C. ENHANCED KEEPING QUALITY OF BAKERY 
PRODUCTS 

The shortening or fat which is uniformly distributed throughout the 
dough batch coats each tiny particle of dough thus imparting a long last- 
ing softness to the crumb. This means that the finished product will 
retain its appearance of freshness for a longer périod of time. Some 
authorities claim that shortening lessens the loss of moisture from the 
baked goods and in this manner assists in keeping them fresh. 


D. FOOD VALUE CONTRIBUTED BY SHORTENING 


The edible fats and oils used as shortenings represent the most con- 
centrated fuel furnishing food known, and supply heat to the body. One 
pound of fat furnishes about 4100 Calories. While fats are completely 
digested, they are digested and assimilated slower than carbohydrates or 
proteins and yield heat to the body gradually, thus contributing “staying 
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power” to any meal. The oils and fats ordinarily used as shortening 
agents digest readily inasmuch as they melt either at the normal tempera- 
ture of the body or below. 


VI. POINTS ABOUT SHORTENING OF INTEREST 
TO THE BAKER 


A. SHORTENING POWER AND THE FACTORS 
CONTROLLING IT 


In the use of any shortening, naturally one of the first points which 
the baker considers is its actual “shortening” power. Now in this con- 
nection it must be remembered that shortening does not dissolve in the 
water of the dough, but is merely mixed mechanically into the rest of the 
dough. The action of shortening in bakery products is therefore physical 
and not chemical. It merely acts as an internal lubricant making the dough 
softer and smoother and when it is baked, the characteristic ‘‘shortness”’ 
becomes apparent. 


In bread making where only two or three pounds of shortening are 
used to every 100 pounds of flour,—there is probably little difference in 
the actual “shortening” effect produced by several different types of good 
solid shortening when employed in the same amount and in the same way. 
However, it is well known that the actual degree of “‘shortness” secured is 
dependent not only on the amount of shortening used, but also on the 
manner in which it is incorporated in the dough batch. In order to obtain 
the best results from a given amount of shortening in a bread dough it is 
necessary for it to be thoroughly and uniformly distributed throughout the 
entire mass of dough. 

Usually the shortening is added gradually and in small amounts to 
the bread dough just after it has been formed in the mixer. Today some 
bakers are emulsifying their shortening by the use of a machine called 
an homogenizer, prior to incorporation in the dough batch. This of course 
enhances the effectiveness of the shortening by insuring perfect distribu- 
tion of the fat particles throughout the entire mass of dough. 

For yeast raised sweet dough products a much greater shortness is 
desired and this is secured by the use of considerably larger amounts of 
shortening which is completely and uniformly incorporated into the dough 
by first creaming it with sugar and salt, before being mixed in with the 
rest of the dough batch ingredients used. 

For certain sweet dough products known as “rolled in” doughs, still 
greater “shortness” and greater “flakiness” is secured by rolling butter 
or other shortening into the regular sweet dough before it is made up 
into its different forms and baked. 


B. PURITY OF SHORTENING — COLOR AND FLAVOR 


Because of its importance in baked goods, the shortening used should 
be a highly refined product, pure and free from any objectionable taste or 
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odor. With the exception of butter and certain shortenings used for cake 
baking, most high grade shortenings are practically colorless. 


C. CONSISTENCY 


The solid shortenings used in baked goods should be of such a con- 
sistency that they can mix readily and perfectly into the dough batch. 
While such shortenings should have sufficient body to permit ease of 
handling in the bake-shop, they should not be hard or lumpy, and should 
melt at a temperature not higher than that of the body. 

For sweet doughs, cakes and pastries the “creaming” properties and 
ease and completeness with which the shortening may be rolled into a 
dough, determine to a large extent its effectiveness as a shortening agent. 


D. KEEPING QUALITIES OF SHORTENING — RANCIDITY 
EXPLAINED 


The ability of any shortening to retain its freshness and sweetness is 
of utmost importance in the manufacture of quality baked goods, for if 
any fat or oil becomes slightly rancid and is used, it will impart to the 
finished product a disagreeable taste and odor which is even more objec- 
tionable to the consumer than ordinary staleness. 

Today the baker is fortunate in being able to secure solid shortenings 
which are quite resistant to the development of rancidity provided they 
are stored in a dry, cool, dark place, in containers which are tightly covered. 

If the causes for rancidity in oils and fats are understood, the im- 
portance of the careful selection of shortening and the proper storage of 
the same can be better appreciated. 

On standing for a period of time, exposed to air and light, the or- 
dinary edible fats and oils have a tendency to become rancid. This is 
evidenced by the development of an objectionable odor and gummy con- 
sistency in the shortening and is due to the fact that these fats and oils 
absorb oxygen from the air resulting in the formation of certain oxidation 
products which possess an objectionable taste and odor. 

Shortening in this condition is obviously unfit for baking purposes. 
As explained previously, shortenings ordinarily used contain various pro- 
portions of the solid fat substances known as stearin and palmitin together 
with the fluid constituents, olein and linolin. Now pure stearin and pure 
palmitin alone are too hard for satisfactory use as shortening; however, 
it is significant to note that both stearin and palmitin are very stable and 
will not become rancid or gummy on standing. This is due to the fact 
that neither of these solid fat substances will absorb oxygen from the air, 
and because of this stearin and palmitin are said to bé “saturated” fats. 

On the other hand, the other two substances present in shortenings 
namely, the oils, olein and linolin will absorb oxygen from the air and are 
therefore said to be “unsaturated.” 

Hence, the greater the amount. of stearin or palmitin contained 
in any shortening, the harder it is, and the less liable it is to go rancid on 
standing. For instance: lard contains more stearin and less olein than 
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cottonseed oil. Therefore lard will not become rancid as readily as cotton- 
seed oil. As previously explained, by hydrogenating cottonseed oil, some 
of the olein and linolin are thereby converted to stearin. 

Thus the solid shortenings produced by the hydrogenation of vege- 
table oils are much less likely to become rancid on standing than the oils 
if permitted to remain in their original natural fluid state. 

In addition to the development of rancidity in shortenings resulting 
frem the process of oxidation as described above, butter may go bad on 
standing due to certain bacterial action which results in the liberation of 
butyric acid and other acids which give it a disagreeable taste, making 
its use in baked goods impossible. 


E. STORAGE OF SHORTENING 
Light, warmth, air and moisture favor the development of rancidity 
in fats and oils. Therefore, shortening, in storage, should be kept tightly 
covered, in a cool, dark, dry place. 
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ARKADY 


I. THE ORIGIN OF ARKADY 


Several years ago an important research problem was conducted at 
the Mellon Institute in order to solve a perplexing problem which at that 
time was confronting some of the larger bakers in this country. It had 
been observed that frequently with the same formula, materials and shop 
conditions, the quality of loaves produced in various sections of the country 
was quite different and often a difference in the fermentation period was 
necessary. An investigation concerning this situation revealed the fact 
that the water used in these various localities was different in the amount 
and character of the mineral salts contained, and that this was the cause 
of the differences noted in the bread secured. 

Furthermore, it was found that even in one locality the natural min- 
eral content of the water might change with the seasons and it became 
apparent that it would be necessary to arrive at some means of standardiz- 
ing water conditions so that uniform results might be assured. 

As a result of considerable research experimentation in order to solve 
this problem, Arkady was developed to serve primarily as a means of 
stabilizing water conditions through the addition of a definite amount of 
mineral salts essential in dough fermentation and conditioning. However, 
it has been proven by years of demonstration that Arkady accomplishes 
many benefits for the baker other than merely functioning as a water con- 
ditioner in bread making. As a matter of fact, the numerous other 
advantages of Arkady which are explained in the following paragraphs 
are of considerably more importance and interest to most bakers than the 
purpose for which Arkady was originally created. 


II. THE NATURE OF ARKADY AND ITS 
FUNCTION IN BREAD MAKING 


Arkady is merely a well balanced combination. of wholesome mineral 
salts similar to those found in varying amounts in different foods. In 
Arkady these salts are blended together in the proper proportions so as 
to best meet the bakers’ needs, by definitely improving the loaf characteris- 
tics, and by decreasing normal fermentation losses. 

As explained in Chapter XI in order for yeast to perform its impor- 
tant task of raising and conditioning the dough, it requires adequate 
nourishment in the form of carbohydrate, mineral and nitrogen food. 
The carbohydrate food is ordinarily supplied by the sugary agents in the 
dough and in a non-Arkady dough the necessary mineral and nitrogen 
nutrition for the yeast is secured mainly at the expense of some of the 
flour, and malt. 

In recognition of this fact, Arkady has been prepared as a readily 
available source of mineral and nitrogen nutrition for the yeast, thereby 
stimulating its activity and accomplishing the following three results :— 
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1. Protection of the dough batch ingredients and especially the flour 
components against loss: 

2. A greater rate of gas production in the dough. 

3. A more rapid conditioning of the dough. 

This means an increased yield of better bread. 

The wholesomeness of Arkady has been soundly backed by thorough 
investigation of eminent food experts, physicians and food control authori- 
ties. Its essential function in bread making has been conclusively demon- 
strated by technical and practical baking experts and its value in this 
connection is being confirmed daily through its continued use by thousands 
of progressive bakers. 

The following paragraphs show the individual advantages secured 
by the use of Arkady together with an explanation of just how and why 
these benefits are brought about. 


III. BENEFITS SECURED FROM THE USE OF 


' ARKADY 
A. IMPROVED LOAF CHARACTERISTICS 
1. BETTER FLAVOR 

Flavor in bread largely depends on the amount of yeast, with a cor- 
responding shortening of the conditioning period. 

Arkady with plenty of yeast materially reduces the conditioning 
time. The dough is thoroughly conditioned and may be taken young 
before there is any chance of over-conditioning and destroying the ex- 
cellent bread flavor developed by the yeast. Thus, Arkady makes more 
certain the maintenance of that true bread flavor which causes two slices 
to be eaten in place of one. 


2. PROLONGED KEEPING QUALITIES 

By aiding the action of the yeast, Arkady conditions the dough more 
rapidly, imparting to it the characteristics of a young dough which are 
reflected in the final baked loaf by improved keeping qualities. 

Recent research work has indicated that staleness is caused par- 
tially by moisture passing from the starch into the gluten of the loaf— 
not out of the loaf. As proof that loss of moisture is not the sole cause 
of staling, re-heating will bring out the characteristics of freshness again. 

Arkady improves the hydration of the gluten enabling it to carry 
and retain increased moisture so that little additional moisture can pass 
into it from the starch. The result is a moist loaf that maintains its fresh- 
ness for a long period of time. 

This means satisfied customers, and fewer losses through ‘“‘stales.”’ 


3. GREATER LOAF VOLUME AND OVEN SPRING 
Loaf volume depends mainly on the activity of the yeast and the 
quality and condition of the gluten especially when the dough enters the 
oven. 


90 A TREATISE ON BAKING 


Arkady supplies the necessary ingredients to develop the maximum 
extensibility in the dough so that it can stretch without breaking and 
expand readily without tearing. With the use of Arkady a much larger 
loaf can be secured on normal proof without sacrifice of grain or texture. 
On short proof the regular expansion follows but the crumb will possess 
an exceptionally close grain and smooth texture. Thus, a dough which 
has been properly developed with Arkady and plenty of strong yeast 
produces a larger loaf volume and at the same time enhances the other 
desirable loaf characteristics. 

One of the most significant facts in this connection is the noticeable 
effect of Arkady in creating a greater “oven spring” often spoken of as 
the famous “Arkady kick.” 

Arkady accomplishes this desirable result by conditioning the dough 
rapidly and promoting its extensibility so that when the carbon dioxide 
gas in the dough is suddenly expanded by the heat of the oven, this 
gas will be held within the dough and thereby produce an exceptionally 
good oven spring. The production of this “oven spring” is assisted by 
the fact that through the use of Arkady, the gluten is in a better condition 
or state of development and there is a better distribution of gas bubbles 
throughout the dough. Consequently better expansion and greater loaf 
volume is secured. 


4. BETTER BLOOM 


Bloom or color of the crust depends on the amount of sugar left 
in the loaf after conditioning. Poor bloom is a pretty sure sign of over- 
conditioning. 

Arkady materially reduces the conditioning time and conserves the 
dough batch ingredients, so that in the Arkady loaf if properly handled, 
there is always enough sugar left to insure a perfect bloom. This loaf 
is never pale. 

A rich, brown, appetizing crust color promises a delicious loaf to the 
appraising eye of the housewife; a loaf that’s easier to sell: 


5. FINE GRAIN 

Fine grain in a loaf depends upon the uniform distribution of small 
bubbles of carbon dioxide gas produced in the dough during the fermenta- 
tion and conditioning process. 

Arkady is dissolved in water when it is added to the dough batch and 
in this manner it is completely distributed throughout the entire dough, 
thus bringing all of the dough to the same uniform degree of extensibility. 

With the dough in this ideal condition, the carbon dioxide gas pro- 
duced by the activity of the yeast will have access to. every portion of the 
dough and will exert the same pressure throughout. The result is the 
production of fine grain in the final baked loaf. This desirable loaf 
characteristic is one which appeals to the discriminating housewife. 


6. SILKY TEXTURE AND IMPROVED CRUMB COLOR 


Good texture is the result of good flour, proper conditioning and 
correct handling. 
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Arkady is compounded with these things in mind. It acts upon the 
gluten, so that with its use it is now possible to maintain a fine silky 
texture and at the same time obtain good loaf volume. Furthermore, 
because of this beneficial action on the dough, Arkady definitely improves 
the crumb color of the loaf. Arkady accomplishes this result more effect- 
ively than the other dough batch ingredients ordinarily used. 

The use of Arkady enables the loaves to be given a shorter pan proof 
because of the greater oven spring that is developed. This is necessary 
to obtain optimum results. Shorter pan proof gives the fine grain and 
silky texture that means so much to the housewife. A loaf with good 
texture will cut without crumbling, and will butter without tearing — it 
springs back under the butter knife. 


7. GREATER UNIFORMITY 


With the shorter time in the trough there is not so much opportunity 
for the dough to vary in temperature with climatic changes. It does not 
have time to heat up so much in summer or to chill in winter. In this way 
Arkady aids in securing more uniform bread from batch to batch and 
from day to day. 


B. ARKADY DOUGHS ARE EASIER TO HANDLE 
An Arkady dough is taken young in a fairly tough stage. Further- 
more, while the dough is dry and not sticky to the touch, yet it is really 
quite soft. For this reason it will go through the machines with less 
trouble, and will nfold up without air pockets inside the loaf. 


C. ARKADY INCREASES THE YIELD OF BREAD 


In striving toward increased efficiency, one of the most important 
factors to be considered by the baker is the matter of yield. However, 
some bakers make the sad mistake of attempting to increase their yields 
without keeping in mind the necessity of maintaining the good quality of 
their loaf. If more water is incorporated into a dough than it can success- 
fully carry, the result will be the production of bread of inferior quality. 

The increasing of yields in this manner, at the expense of bread 
quality is not only false economy but is sheer folly and will result disas- 
trously by the loss of customers. On the other hand, if in any way the 
baker can increase the yield secured without decreasing the quality of 
the resulting bread, the adoption of such a measure will prove of obvious 
benefit to him. 

The use of Arkady not only results in an increased yield of bread with 
no attendant depreciation in quality but more than this, — the use of 
Arkady will bring about an increased yield and at the same time, it will 
actually improve the quality characteristics of the loaf. 

Yield depends mainly upon the proper hydration and development of 
the gluten and upon the degree of conditioning loss. 

Arkady improves the character of the gluten and increases its hydra- 
tion, this alone giving three or four additional loaves per barrel of flour. 
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The use of Arkady hastens the conditioning of the gluten and in many 
instances will save about two per cent of the dough batch ingredients 
from the usual loss in the trough. 

The baker owes it to himself and to the public to get the most from 
every barrel of flour. Arkady makes this possible and at the same time 
produces real quality at less cost, because the increased yield more than 
pays for the Arkady. 


IV. DIRECTIONS FOR USE OF ARKADY IN 
DOUGHS 


A. AMOUNT 

The amount of Arkady used depends on local conditions. One-quarter 
to one-half a pound may be used to every 100 lbs. of flour — that is, 14 to 
14% based on the weight of flour used. Amount varies with kind of flour 
— for instance, using a long separation flour the maximum amount, 14%, 
may be employed. In such cases it is especially important that the dough 
be given exactly correct fermentation period. As the amount of separa- 
tion decreases, that is—as the flour more and more approaches a short 
patent, the amount of Arkady should also be decreased. Hence when 
using a short patent flour the minimum amount of Arkady, 14,%, should 
be used. 


B. METHOD OF MIXING ARKADY INTO THE DOUGH BATCH 


Dissolve the yeast as usual and add to the other ingredients in the 
regular way. Dissolve the Arkady in another portion of the water and add 
to the ingredients in the mixer. 

( Don’t dissolve Arkady and Yeast together. ) 

Mix your usual time and give the dough one turn, shortly before 
taking. 

Arkady under normal conditions responds best to lower dough tem- 
peratures. 


C. ADDED ABSORPTION 


It may be necessary to add about three pounds of extra water per 
barrel of flour, as Arkady develops the gluten so it requires more moisture; 
otherwise the dough will be too stiff, 


D. REDUCTION OF FERMENTATION PERIOD 


As a first trial use your regular amount of yeast and cut the time 
of your dough at least one-quarter. Watch your first Arkady dough care- 
fully as it may be necessary to adjust your dough time further, but remem- 
ber the younger dough always makes the best bread. Jt is much better to 
run a short time dough than a long time dough. The shorter time your 
dough lies the less likelihood of chilling in winter or overheating in sum- 
mer. In short it provides insurance against bakery troubles. It is a com- 
mon fault to over-age the dough. Such practice reflects unfavorably in 
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the finished baked product. Therefore, a preliminary trial should be made, 


— taking the dough on the young side. In this way the real value of 
Arkady can best assert itself. 


V. STORAGE OF ARKADY 

In storing Arkady the same care should be used as in the storage of 
flour. Arkady should be kept under cool and dry storage conditions. 
High temperatures should be avoided. 

Under proper conditions of storage, Arkady will keep indefinitely. 

However, when Arkady is subjected to excess moisture for some time, 
it becomes caked. The hardness of this caked product depends on the 
amount of moisture that has come in contact with the Arkady and also the 
length of time the Arkady has been subjected to the moisture. 

Caked Arkady that may be easily broken by the hands may be safely 
used in the dough batch. However, Arkady that has caked so that it may 
be broken only with a great deal of difficulty should not be used. When 
this condition exists the balance between the various mineral salts in the 
Arkady has been destroyed. 

Caking only occurs in exceptional cases and may easily be avoided 
by careful handling and storage. 
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MILK 


1. FOREWORD 


Milk is one of our oldest and best known natural foods. 

Milk not only adds considerable nutritive value to the bakery products 
but definitely enhances their flavor, appearance and keeping qualities. 

The single word ‘milk’ unqualified, is generally understood to refer 
to liquid whole milk as secured from the cow. 

However, in order to prolong its keeping qualities and to facilitate 
handling and shipping, milk is now available not only in its original 
liquid state, but also in various concentrated forms such as evaporated, 
sweetened condensed and dried milk, either whole, skimmed or partially 
skimmed. The fact that excellent milk can be secured in these different 
forms is due to the conscientious research work and improved manufac- 
turing methods developed by the dairy industry and undoubtedly is one 
reason for the increased use of milk by the modern progressive baker. 

Any of these forms of milk can be used to advantage in bakery prod- 
ucts provided they are handled in the proper manner. 

In view of the important part which milk plays in bakery products, 
it is essential to understand in a general way, the characteristics of each 
torm of milk available so as to secure the best possible results. 


II. FEDERAL DEFINITIONS AND STANDARDS 
FOR MILKS 


The definitions and standards for milk and its products as statea 
below are quoted from a bulletin published by the U. S. Department of 
Agriculture and dated July 3, 1926. 

(a) Milk is the whole, fresh, clean, lacteal secretion obtained by the 
complete milking of one or more healthy cows, properly fed and kept, 
excluding that obtained within 15 days before and 5 days after calving, 
or such longer period as may be necessary to render the milk practically 
colostrum-free. 

(b) Skimmed Milk is milk from which substantially all of the milk 
fat has been removed. 

(c) Buttermilk is the product that remains when fat is removed from 
milk or cream, sweet or sour, in the process of churning. It contains not 
less than eight and five-tenths percent (8.5%) of milk solids not fat. 

(d) Evaporated Milk is the product resulting from the evaporation 
of a considerable portion of the water from milk, or from milk with ad- 
justment, if necessary, of the ratio of fat to non-fat solids by the addition 
or by the abstraction of cream. It contains not less than seven and eight- 
tenths per cent (7.8%) of the milk fat, nor less than twenty-five and five- 
tenths per cent (25.5%) of total milk solids; provided, however, that 
the sum of the percentages of milk fat and total milk solids be not less 
than thirty-three and seven-tenths (33.7). 
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(e) Sweetened Condensed Milk is the product resulting from the 
evaporation of a considerable portion of the water from the whole, fresh, 
clean, lacteal secretion obtained by the complete milking of one or more 
healthy cows, properly fed and kept excluding that obtained within fifteen 
days before and ten days after calving, to which sugar (sucrose) has been 
added. It contains not less than twenty-eight per cent (28.0%) of total 
milk solids, and not less than eight per cent (8%) of milk fat. 

(f) Evaporated Skimmed Milk is the product resulting from the 
evaporation of a considerable portion of the water from skimmed milk, 
and contains not less than twenty per cent (20.0%) of milk solids. 

(g) Sweetened Condensed Skimmed Milk is the product resulting 
from the evaporation of a considerable portion of the water from skimmed 
milk to which sugar (sucrose) has been added. It contains not less than 
twenty-four per cent (24.0%) of milk solids. 

(h) Dried Milk is the product resulting from the removal of water 
from milk, and contains not less than twenty-six per cent (26.0%) of milk 
fat, and not more than five per cent (5.0%) moisture. 

(i) Dried Skimmed Milk is the product resulting from the removal 
of water from skimmed milk, and contains not more than five per cent 
(5.0%) moisture. 


III. COMPOSITION OF MILKS 
A. GENERAL REMARKS 


The composition of fresh liquid milk naturally varies quite widely, 
depending on the breed of cow, time of year, character of feed and com- 
pleteness of milking. The federal definition of liquid whole milk there- 
fore, does not include definitely fixed limits of composition. However, 
various states have their own legal standards and it is advisable for the 
purchaser of liquid milk to see that samples are analyzed occasionally, 
both from a chemical and bacteriological standpoint, in order to be sure 
that it conforms to the prevailing local standards. 

For the other forms of milk defined above, such as evaporated, 
sweetened condensed and dried milks, certain minimum limits are speci- 
fied concerning milk solids and milk fat. 

Now while these other forms of milk are derived from fresh liquid 
milk which may vary in its composition, the manufacturers of the various 
concentrated forms of milk can regulate the extent to which the liquid 
milk is evaporated or dried as well as the amount of cane sugar which is 
added in the case of sweetened condensed milk. 

In this way the manufacturers of dried, evaporated and condensed 
milk can control and standardize the percentages of water, milk fat and 
other milk solids in their final products sold to the trade. Of course, there 
are slight differences in the composition of various brands of these con- 
centrated forms of milk depending on the method of manufacture em- 
ployed. This information, however, can readily be secured from the manu- 
tacturers. 
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Thus the purchaser is enabled to know that the milk product he is 
getting is at least up to the government standards. Claims that the milk 
is better than government standards should be required in writing or 
should be checked by chemical analysis. 


B. TABLES SHOWING APPROXIMATE COMPOSITION OF 
VARIOUS FORMS OF MILK 


1. EXPLANATION 


Inasmuch as the composition of liquid milk is not fixed and since the 
various brands of evaporated, sweetened, condensed and dried milks differ 


APPROXIMATE COMPOSITION 
TYPICAL SAMPLES OF WHOLE MILK PRODUCTS 
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slightly one from another in composition, it is only possible in the diagrams 
which follow to show the approximate analysis of certain recognized good 
samples of these different forms of milk. While the particular samples 
shown in these tables all comply with the Government Standard require- 
ments, it will be noticed that the composition of some of the samples indi- 
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cate a higher content of milk solids than is actually required. These are 
so stated merely because many manufacturers put out milk products which 
are even better in milk solids than required to meet the specified U. S. 
Standards. The particular samples listed are merely chosen arbitrarily 
as examples so as to give the reader an idea of their relative composition. 


. Furthermore, it will be noticed that the preceding tables show only forms 


of whole and completely skimmed milk. However, partially skimmed 
milks in both condensed and dried forms, — from which only a part of 
the normal milk fat has been removed, — are used quite extensively and 
to good advantage in bakery products today. Inasmuch as “milk fat’ is 
the most costly part of the milk, the exact percentage of fat contained in 
any partially skimmed milk product should be clearly understood by the 
purchaser. The exact composition of such milks can be secured from the 
manufacturers. 
The subject of buttermilk is taken up at the end of this chapter. 


C. DESCRIPTION OF THE VARIOUS CONSTITUENTS OF MILK 
1. DIVISION OF MILK INTO THREE PARTS 


In order to understand just what milk is made up of, it may be well 
to consider the composition of milk in three parts namely, “‘water,” “milk 
fat” and “solids not fat.” 

Liquid whole milk is about seven-eighths water which acts as a carrier 
for the milk solids which are either dissolved or suspended in it. 


2. Milk Solids 
a. GENERAL EXPLANATION 


If a sample of liquid whole milk were evaporated to dryness or in 
other words if all of the water were driven out of it, the remaining dry 
substance would be “milk solids.” 

Because of the fact that milk fat is frequently separated from whole 
milk in the form of cream, leaving skim milk containing little or no fat, — 
milk solids are usually differentiated as “milk fat or butterfat” and “milk 
solids not fat.” 


LIQUID WHOLE MILK WHOLE MILK SOLIDS 
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Inasmuch as the solids of milk constitute the body or substance of 
milk, they represent the value of milk to the purchaser and therefore 
should be given primary consideration in the purchase of any form of 
milk. In view of the fact that the butter fat or cream is the most expen- 
sive part of milk many people are apt to underestimate the true value of 
the other milk solids which play an important part in the quality and 
nutritive properties of bakery products. 

Both of the two classes of milk solids are worthy of serious attention 
to the user of milk, and therefore are explained separately :— 


b. MILK FAT 


Milk fat is often spoken of as butterfat. Cream as it occurs in fresh 
liquid milk is made up largely of extremely tiny droplets of milk fat. 
A drop of milk, the size of a pin-head is said to contain over a million of 
these tiny globules of milk fat. If milk is allowed to stand these tiny 
particles come to the top. 

Cream can be separated from milk more or less crudely by skimming, 
— but in the modern dairy this is done by cream separators which are 
merely special forms of centrifugal machines or “‘whizzers’” which cause 
a very efficient separation of the cream, leaving only about 1/10% of fat in 
the skim milk. 

If this cream is churned the fat droplets run together into a solid mass 
in the form of butter which is easily separated from the remaining fluid 
known as buttermilk. 

Butter usually contains about 88% pure milk fat or butter fat, the 
remainder being mainly water together with a very small amount of other 
milk solids. Ordinary butter usually contains about 2% added salt. 


c. MILK SOLIDS NOT FAT 


LIQUID SKIM MILK SKIM MILK SOLIDS 


Milk Sugar 


Water 91 % 


Protein 


Approximate Composition 


If the cream is removed from whole milk, — skim milk is left. If all 
the water is evaporated or driven off of this skim milk, the remaining 
dry substance is known as “milk solids not fat.” 

These are frequently spoken of as skim milk solids and when com- 
bined with the milk-fat make up whole milk solids. ‘Milk solids not fat” 
are made up of protein, milk sugar or lactose and mineral matter or ash. 
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(1) Protein 


If liquid skim milk is allowed to stand at room temperature, lactic 
acid bacteria develop and result in changing some of the milk sugar into 
lactic acid which causes the milk to sour. This souring of the milk causes 
it to separate into solid curds and liquid whey. The curd is made up of 
a very valuable milk protein known as “casein.” If the whey is boiled 
another white protein substance known as albumen will separate out. 
This albumen is very similar to egg white. About 44 of the protein of 
milk is casein and about ¥% is albumen. 


(2) Milk Sugar 

The natural sugar of milk is known as lactose, and unlike other forms 
of sugar, it is very low in sweetening value and is not fermented by yeast. 
However, it is of value from a nutritional standpoint and imparts crust 
color to the loaf. 

If the albumen were removed from the whey of milk as described 
above and the remaining liquid then boiled down to a thick syrup and 
allowed to cool, crystals of milk sugar would separate out. 


(3) Mineral Matter 
If all of the water is boiled off a sample of milk and the remaining 
solids then burned, the ash left would represent the mineral content of 
the milk. This consists of lime and phosphates together with other 
mineral constituents which are exceedingly important from a nutritive 
point of view. 


IV. FACTORS INFLUENCING THE SELECTION 
AND VALUE OF MILK PRODUCTS FOR 
USE IN BAKERY PRODUCTS 


In selecting and using any form of milk in bakery products, the 
following factors should be given primary consideration :— 

1. The composition of milk, especially the solids contained. 

2. The cost of milk on the basis of its butter fat, — milk solids 
not fat, — and any added sugar. 

3. The uniformity of composition of the different lots of milk 
used. 

4. The keeping qualities of the milk and storage conditions 
required. 

5. The ease of handling the milk. 

6. The readiness with which the form of milk used dissolves in 
water and mixes into the dough batch. 

7. The increase in amount of water absorbed and retained by 
the dough due to the milk used. 

8. The effect of the milk used on the quality of baked goods 
produced, i.e., taste, appearance and keeping qualities. 
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9. The effect of the milk used on the yield of baked goods secured. 


10. The net cost of the milk used taking into consideration the 
original cost of the milk and the increased yield of baked goods ob- 
tained. 


V. EQUIVALENTS OF DIFFERENT FORMS OF 
MILK 


A. THE MEANING OF MILK EQUIVALENTS 


As explained previously, different forms of milk contain widely 
different percentages of milk solids and water. If it is desired to replace 
one form of milk by its equivalent in another form,—the quantity of the 
new form to be used should contain the same amount of milk solids as 
was contained in the form of-milk previously used. Obviously the weight 
of the two forms of milk will be different but the actual weight of the 
milk solids contained in each should be the same. 

For instance, 1 gallon of liquid milk weighs approximately 814 lbs. 
and contains about the same amount of milk solids as 1 lb. of dried whole 
milk. Therefore, 814 lbs. of liquid whole milk is approximately equiva- 
lent to 1 lb. of dried milk and 714 lbs. of water. 


B. NO ONE TABLE OF EQUIVALENTS WILL APPLY TO 
ALL BRANDS OF MILK 


1. DIFFERENCE IN COMPOSITION OF VARIOUS BRANDS OF MILK 
Propucts NECESSITATES SPECIAL FACTORS 


The composition of various brands of the same form of milk may vary 
within certain limits. In other words, two brands of sweetened condensed 
milk may have a slightly different percentage of milk solids. The same 
holds true with different brands of dried milk as well as evaporated and 
liquid milks, — although all may comply with the Federal Standards. 

Therefore, it is impossible for any one table of conversion factors or 
“equivalents” to apply exactly to the various brands of the different forms 
of milk on the market. In each case, where one form of milk is to be 
replaced by another form, — the exact conversion factors or equivalents 
to be employed depends on the respective composition of the two particular 
forms of milk in question. 


2. TABLE OF EQUIVALENTS SHOULD BE SECURED FROM 
MANUFACTURERS OF MILK PRODUCTS 


In most cases, the manufacturers of the various forms of prepared 
milks on the market will supply the purchaser of milk with the necessary 
“conversion factors” or “equivalents” in the form of a chart or table 
together with the other necessary data showing just what quantity of their 
particular brand and form of milk will replace one pound of any other 
form of milk as well as instructions concerning any other changes to be 
made in the dough formula. 
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C. IF NO TABLE OF EQUIVALENTS IS AVAILABLE, SPECIAL 
CALCULATION IS NECESSARY 


1. METHOD OF CALCULATION REQUIRES KNOWLEDGE OF COMPOSITION 
OF THE MILK PRODUCTS AND USE OF DECIMALS 


In replacing one form of milk by another, the use of conversion fac- 
tors or tables of equivalents supplied by the milk manufacturer will save 
some time and mental effort on the part of the baker by relieving him of 
the usual arithmetic and calculation necessary to determine the exact 
amount of one form of milk to be used in place of another form. 

However, if such conversion factors are not at hand the baker can 
figure this out for himself. In order to calculate the amount of any one 
torm of milk which should be used in order to replace a certain amount 
of any other form of milk and the corresponding adjustments which must 
be made in the dough formula when this is done, — it is first necessary 
to know the composition of the two forms of milk in question. Further- 
more this calculation, involves the use of decimals and while the method 
of figuring this out is simple, it requires some thought and study in order 
to understand the same. 

In view of the fact that some readers may be interested to know just 
how such calculations are made, — the system of figuring involved is 
explained at the end of this chapter under “XIV” together with examples 
illustrating the same and a table of equivalents based on the forms of 
milk having compositions shown under “III-B.” 


D. APPROXIMATE MILK EQUIVALENTS FOR SAMPLES 
HAVING COMPOSITIONS SHOWN UNDER 
“III-B” OF THIS CHAPTER 


For the benefit of those who do not wish to study the mathematical 
method of figuring out milk equivalents as explained later in this Chapter 
under “XIV” the following tables will show in a simple way, the approxi- 
mate amounts of the various samples listed under III-B of this chapter 
which may be used to replace 1 lb. of any other particular sample :— 


ONE POUND OF LIQUID WHOLE MILK 
OU ie 2 oz. whole milk solids and 14 oz. water) 
May be replaced by 


7 ozs. Evaporated Whole Milk 
9 ozs. Water 


or or 


7 ozs. Swt. Cond. Whole Milk 
12 ozs. Water 
Deducting 3 ozs. Sugar from 
formula 


2 ozs. Dried Whole Milk 
14 ozs. Water 
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ONE POUND EVAPORATED WHOLE MILK 
(Containing 41% oz. whole milk solids and 111% oz. water) 


May be replaced by 


2 lbs. 5 ozs. Liquid Whole Milk 


Deducting 1 lb. 5 ozs. Water 
from formula 


or or 


1 lb. Swt. Cond. Whole Milk 
61% ozs. Water 


Deducting 61% ozs. Sugar 


4% ozs. Dried Whole Milk 
111% ozs. Water 


ONE POUND SWEETENED CONDENSED WHOLE MILK 


(Containing 41% oz. whole milk solids, 61% oz. added cane sugar 
and 5 oz. water) 


May be replaced by 


2 lbs. 51% ozs. Liquid Whole Milk 
6% ozs. Sugar 


Deducting 1 lb. 12 ozs. water 


from formula. 


1 lb. Evaporated Whole Milk 
41% ozs. Dried Whole Milk 
614 ozs. Sugar 
5 ozs. Water. 


61% ozs. Sugar 


Deducting 614 ozs. Water from 
formula. 
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ONE POUND DRIED WHOLE MILK 


(Containing 1534, ozs. whole milk solids and 4, oz. water) 


May be replaced by 


8 lbs. 3 ozs. Liquid Whole Milk 
Deducting 7 lbs. 3 ozs. Water. 


3 lbs. 8 ozs. Swt. Cond. Whole 
3 lbs. 8 ozs. Evaporated Whole Milk 


Milk Deducting 1 lb. 1 oz. water from 


Deducting 2 lbs. 8 ozs. Water formula 
from formula. Deducting 1 lb. 7 ozs. Sugar 
from formula. 


ONE POUND LIQUID SKIM MILK 


(Containing 1\% ozs. skim milk solids and 14% ozs. water) 


May be replaced by 


5 ozs. Evaporated Skim Milk 
11 ozs. Water. 


or or 


5 ozs. Sweetened Condensed 
Skim Milk 
13 ozs. Water 


Deducting 2 ozs. Sugar from 
formula. 


1'% ozs. Dried Skim Milk 
141% ozs. Water 
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ONE POUND EVAPORATED SKIM MILK 


(Containing 41% ozs. skim milk solids and 11 ozs. water) 


May be replaced by 


3 lbs. 2 ozs. Liquid Skim. Milk 


Deducting 2 lbs. 2 ozs. water 
from formula. 


or z or 


1 lb. Sweetened Condensed 
Skim Milk 
7 ozs. Water 


41% ozs. Dried Skim Milk 
1114 ozs. Water. 


Deducting 7 ozs. Sugar from 
formula. 


ONE POUND OF SWEETENED CONDENSED SKIM MILK 


(Containing 4% ozs. skim milk solids, 7 ozs. added cane sugar and 
4 ozs. water) 


x 


May be replaced by 


3 lbs. 2 ozs. Liquid Skim Milk 
7 ozs. Sugar 


Deducting 2 lbs. 9 ozs. Water 


from formula 


1 lb. Evaporated Skim 
Milk 
7 ozs. Sugar 


4% ozs. Dried Skim Milk 
4'% ozs. Water 
7 ozs. Sugar. 


Deducting 7 ozs. Water 
from formula. 
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ONE POUND OF DRIED SKIM MILK 
(Containing 151 ozs. skim milk solids and 14 oz. water) 


May be replaced by 


10 lbs. 12 ozs. Liquid Skim Milk 


Deducting 9 Ibs. 12 ozs. Water 
from formula. 


or or 


3 lbs. 8 ozs. Sweetened 
Condensed Skim Milk 


Deducting 1 Ib. Water 
Deducting 1 lb. 8 ozs. Sugar 


3 lbs. 8 ozs. Evaporated 
Skim Milk 


Deducting 2 lbs. 8 ozs. 
Water from formula. 


or 


VI. GOVERNMENT STANDARD FOR MILK BREAD 
A. GENERAL EXPLANATION 


According to standards set by the U. S. government ‘Milk bread is 
the bread obtained by baking a wheat bread dough in which not less than 
one-third of the water ingredient has beeen replaced by milk or the con- 
stituents of milk solids in proportions normal for whole milk. It conforms 
to the moisture limitation for wheat bread. 

From the above definition it is seen that in order to be labelled milk 
bread, the dough must contain whole milk solids equal in amount to those 
contained in at least enough whole milk to replace one-third of the ‘‘water 
ingredients.” In other words, if the normal amount of water used with 
100 pounds of flour is 60 pounds, then at least 20 pounds of this will have 
to be replaced by whole milk or by a sufficient quantity of some other form 
of milk so that it will supply the same amount of milk solids as that con- 
tained in the 20 pounds of liquid whole milk. In using other forms of 
milk, however, the instructions listed under XIV of this chapter should 


be carefully observed, 
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B. SKIM MILK SUPPLEMENTED WITH SUFFICIENT 
BUTTER MAY BE USED 


This milk requirement may be met by the use of proper amounts of 
whole milk, either liquid, evaporated, sweetened condensed or dried, or else 
by skim milk either evaporated, sweetened condensed or dried, — provided 
sufficient butter has been added to make up the necessary butter-fat 
needed to meet the specified requirements for whole milk. 


VII. QUANTITIES OF DIFFERENT FORMS OF 
MILK TO MEET THE REQUIREMENT 
FOR MILK BREAD 


As shown in the preceding paragraphs, the exact amount of milk 
needed to meet the government requirement depends on the normal 
amount of “‘water ingredients” in the dough. 

Suppose, however, that we consider a typical case where 1 barrel 
(196 lbs.) of flour will take up 120 lbs. of water to form a dough of proper 
consistency for bread making. In such a case the requirements for milk 
bread would be complied with if any of the following quantities of the 
different forms of milk were used provided they had the composition 
stated in the diagrams shown under III-B of this chapter. The amount of 
butter shown below with the skim milk products is calculated on the basis 
of 80% butter fat. 

40 lbs. raw liquid whole milk 
or 373%, lbs. liquid skim milk and 1 lb. 12 oz. butter 
or 17 lbs. 4 oz. evaporated whole milk 
or 17 lbs. 4 0z. sweetened condensed whole milk 
or 12 lbs. 3 0z. sweetened condensed skim milk and 1 lb. 12 oz. butter 
or 5 lbs. dried whole milk 
or 8 lbs. 10 oz. dried skim milk and 1 lb 12 oz. butter. 

The above stated amounts of the various forms of milk needed to 
meet the requirements of milk bread where the normal amount of water 
in the dough is 120 lbs., — apply only for milks having the composition 
stated under III-B of this chapter. For milks of slightly different com- 
position corresponding difference will have to be made. Furthermore, 
if a baker is aiming to make milk bread he should use a little more milk 
than the minimum called for. This is a safety measure and any extra 
milk over the minimum requirement will be reflected advantageously in 
the way of improved quality and increased yield. 


VIII. “FOLL MILK BREAD” 


Full milk bread is generally considered to mean bread made from 
a dough in which all of the water used has been replaced by liquid whole 
milk or the constituents of milk solids in proportions normal for whole 
milk. 
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IX. USE OF SKIM MILKS IN BAKERY PRODUCTS 
A. SKIM MILKS IN BREAD DOUGHS 


While most everyone recognizes the value of whole milk, the majority 
of people are apt to underestimate the true value of skim milk as a food 
and as an “improver” for bread and other bakery products. In order to 
illustrate the true value of skim milk one authority on the use of milk in 
bakery products has very nicely compared milk to meat in the following 
manner :— 


“Meat consists of a fat portion and a lean portion, both of them 
valuable food, — but of these two, the lean meat is the more valuable as 
human food than the fat. In the same way, milk consists of a fat portion 
and a lean portion (namely, skim milk). Of these two, the lean portion, 
that is the skim milk, has really the greater nutritive and other value, 
though its cost is actually less. Lean meat is that part which contains 
the protein, salts, etc. Skim milk, in a similar way, is that part of the 
milk which contains the protein and salts so that it is a fair comparison 
to refer to skim milk as the “lean meat of milk.” 

Of course, butter is an excellent food possessing an exceptionally fine 
flavor, and whole milk carrying its normal proportion of butter fat is un- 
excelled for use in bakery products. However, butter fat is very expen- 
sive, and the cost involved, in many cases, limits the amount which is used 
for bread making. 

Therefore, in order to secure the improved loaf characteristics af- 
forded by the other milk constituents, various forms of skim milk are 
being used in increasing amounts by progressive bakers. 


B. SKIM MILK SUPPLEMENTED WITH BUTTER TO MEET 
THE REQUIREMENTS OF WHOLE MILK 


In the event that only some form of skim milk is on hand but it is 
desired to use whole milk, — the equivalent of whole milk can be secured 
by adding one pound of butter to every two pounds of skim milk solids 
contained. 


C. PARTIALLY SKIM MILK 


Partially skim milk, especially in its condensed and dried forms is 
excellent for use in bakery products. These forms of milk are produced 
from raw liquid milk from which only part of the cream has been removed. 
In some instances, one-half of the normal butter-fat content is retained 
in the partially skimmed product. The use of sufficient such partially skim 
milk to meet the butter fat requirement for milk bread is a very satis- 
factory way of producing a high quality milk loaf and at the same time, 
the many advantages resulting from the larger amount of skim milk 
solids, — will be secured. 
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X. ADJUSTMENTS TO BE MADE WHEN MILK 
IS ADDED TO FORMULAS PREVIOUSLY 
CONTAINING NO MILK 


A previous section of this chapter has shown how to calculate the 
amount of any form of milk required to replace an equivalent amount of 
any other form of milk. In such calculation, it was made clear that the 
butter fat, milk solids not fat, and water in each case should be kept the 
same. However, in adding milk to a non-milk formula we have a different 
situation requiring a different system of calculation. 


A. WATER ADJUSTMENT EXPLAINED 

When milk is added.to a non-milk dough, an adjustment in the amount 
of water called for in the formula will have to be made from two stand- 
points: 

1. WATER CONTENT OF THE MILK 

When either liquid, evaporated or condensed milk is employed the 
amount of water contained in the milk used will have to be taken into con- 
sideration. However, in the ordinary forms of dried milk, the water con- 
tained is nearly negligible. 


2. INCREASED ABSORPTION DUE TO MILK SOLIDS 
Milk solids are “essentially thirsty,” — or in other words the intro- 
duction of milk solids into the dough will enable it to hold or carry ad- 
ditional water. Experiments have shown that for each pound of milk 
solids,—1 lb. of extra water can be carried by the dough. When over 5 lbs. 
of milk solids for 100 lbs. of flour are used, this figure is slightly lower. 


B. EXAMPLES SHOWING HOW THE WATER 
ADJUSTMENT IS CALCULATED 


If a regular non-milk bread formula calls for 100 lbs. of flour and 
60 lbs. of water and we wish to replace 14 of the water with milk, how 
much of the various forms would be required and how much water would 
be used:— (For convenience, the composition of the forms of milk used 
in the following examples are those shown under “III-B” of this chapter. 


1. Liqguip MILK 


Suppose the Composition to be:— 88% water 
12% whole milk solids 
Required amount liquid milk 20 lbs. 
88% of 20 = 17.6 lbs. water 
12% of 20= 2.4 lbs. whole milk ‘solids 


Water needed to make up normal absorp- 
tion deficiency created by replacing 20 
lbs. water with milk 

Water needed to take care of 2.4 lbs. 
whole milk solids 


20-17.6 or 2.4 lbs. 


ll 


DAy Orne 4elbse 
Water to be added to the 20 lbs. liquid milk = 4.8 Ibs. 


| 
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Total water in dough batch would then be:— 


40 lbs. normal amount not replaced by milk 
| 17.6 lbs. introduced by 20 lbs. milk 
62.4 lbs.{ 2.4 lbs. to make up the normal absorption deficiency 
2.4 lbs to take care of 2.4 milk solids at the rate of 1 lb. of 
| added water for each lb. of milk solids. 


Answer :— Use:— liquid whole milk-20 lbs., and 44.8 lbs. water in 
dough. 


2. DRIED WHOLE MILK 


oat 214% water 
Suppose the Composition to be erie ealiae 


Required amount of milk solids to be equivalent to 20 lbs. liquid 
milk =" 2.4. 


Amount of dried whole milk required to supply 2.4 lbs. solids would be 


ahs or 2.5 lb 
(si. 


Normal absorption of flour used = 60 Ibs. 


Added water to take care of 2.4 lbs. 
whole Milk Solids Pealose 


Total water in dough batch = 62.4 Ibs. 
Answer :— Use: 2.5 lbs. Dried whole milk and 62.4 lbs. water. 


3. EVAPORATED MILK 


{ 72% water 
| 28% milk solids 
Required milk solids to equal 20 lbs. liquid milk = 2.4 lbs. 


Suppose the Composition to be 


Amount of evaporated milk to supply 2.4 lbs. solids would be 2.4 
or 8.57 lbs. 0.28 


Now 8.57 lbs. evaporated milk would carry 72% water or 6.17 lbs. 
Therefore, water needed to make up normal absorption deficiency 
in replacing 20 Ibs. water = (20-6.17) or 13.83 
Water to take care of 2.4 lbs. milk solids = 2.40 
Water to be added to the 8.57 lbs. evap. milk = 16.23 


Total water in dough batch would then be:— 

(40 lbs. normal amount not replaced by milk 

6.17 lbs. introduced by 8.57 lbs. evap. milk 

13.83 lbs. to make up normal absorption deficiency 

2.4 lbs. to take care of 2.4 lbs milk solids 

Answer :—Use 8.6 lbs. Evap. Whole Milk and 56.2 lbs. Water. 


62.4 lbs. 
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4, SWEETENED CONDENSED MILK 


31% Water 
Suppose the Composition to be, 28% Milk Solids — 
41% Cane Sugar 
Required milk solids to equal 20 lbs. liquid milk = 2.4 lbs. 
Amount of condensed milk to supply 2.4 lbs. solids would be 2.4 
or 8.57 Ibs. . “0.28 
Now 8.57 lbs. condensed milk carries 31% water or 2.66 lbs. 
Therefore, water needed to make up normal absorption deficiency 
in replacing 20 lbs. water = (20-2.66) or 17.34 
Water to take care of 2.4 lbs. milk solids Sa pA! 
Water to be added to the 8.57 Ibs. Condensed Milk = 19.74 
Total water in dough batch would then be:— 
40 lbs. normal amount not replaced by milk 
2.66 lbs. introduced by 8.57 lbs. condensed milk 
17.34 lbs. to make up normal absorption deficiency 
2.4 lbs. to take care of the 2.4 lbs milk solids 
Answer :—Use 8.6 lbs. Sweetened Condensed Whole Milk and 59.7 
lbs. water. 


62.4 lbs. 


C. SHORTENING ADJUSTMENT 


This applies only where an appreciable quantity of some form of whole 
milk or partially skim milk is used. The normal fat content of such forms 
of milk enables the baker to make a corresponding reduction in the amount 
of shortening used in this dough formula. 


D. SUGAR ADJUSTMENT 


This adjustment only applies where sweetened condensed milk is 
used. In such cases, it must be remembered that most brands of sweetened 
condensed milk contain about 40% of added cane sugar, and the normal 
amount of sugar in the dough should be reduced according to that carried 
by the condensed milk. In estimating the cost of sweetened condensed 
milk, this is a factor to be considered. 


XI. GENERAL INFORMATION REGARDING 
VARIOUS FORMS OF MILK 
AVAILABLE 


The definition and composition of various forms of milk as well as 
the calculations and adjustments required in regard to their use in the 
dough batch have been explained previously in this chapter. It may be 
well to repeat here that no matter what form of milk is purchased by the 
baker it should be of high quality. While the more concentrated forms 
of milk will keep better than liquid milk it should be remembered that 
all forms of milk are perishable and should be purchased as frequently as 
practically possible. Unless the forms of milk used are of high quality and 
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stored under proper conditions they can not be expected to produce 
satisfactory results. For instance without proper storage liquid and 
evaporated milk will become sour, sweetened condensed milk may deteri- 
orate, and dried milk may cake or become insoluble. 


The following paragraphs contain general comments of interest to 
the baker concerning each form of milk, including advice concerning the 
proper storage and handling of the same. 


A. LIQUID MILK 


1. GENERAL EXPLANATION AND REMARKS 


Some bakers still prefer to use liquid milk in its original form. 
However, inasmuch as this form of milk is bulky to handle and transport, 
and requires constant refrigeration, it has been largely replaced in the 
bakery by the more concentrated forms of milk which are easier to store 
and ship and which are more uniform in composition. Very satisfactory 
results can be secured from the use of raw liquid milk provided only that 
it is secured fresh from a neighborhood dairy which is operated under 
sanitary scientific conditions. Inasmuch as it is rather difficult to secure 
liquid milk having the same composition, the purchaser should occasion- 
ally check up on its percentage of butter fat and milk solids as well 
as its bacterial content. Raw liquid milk contains certain organisms 
which bring about the production of lactic acid. Now lactic acid in the 
dough batch hastens fermentation and conditioning of the dough and is 
beneficial only when supplied in definitely small regulated amounts such 
as that carried by certain types of malt extract. However, it is practically 
impossible to control the amount of acidity developed in milk on standing 
and therefore difficult to control its effect on the dough batch. Hence, 
in order to make uniform bread with liquid milk it is essential that the 
milk possess the same degree of sweetness each day. 

In order to make this possible, liquid milk should be used as promptly 
as possible and always kept in clean cans carefully refrigerated. A baker 
using liquid milk should taste each batch before using to be sure it has 
not soured. 

One gallon of liquid milk weighs about 814 pounds and is about 88% 
water. Liquid milk should be thoroughly stirred directly before use to 
insure a uniform distribution of the cream. 


2. PASTEURIZED MILK 


The pasteurization of milk aids in maintaining it in a fresh sweet 
condition. 

Pasteurized milk is defined as “milk that has been subjected to a 
temperature not lower than 145 degrees Fahrenheit for not less than thirty 
minutes, after which it is promptly cooled to 50 degrees Fahrenheit, or 
lower.” 

The main purpose of pasteurizing milk is to kill any harmful bacteria 
present and also to assist in delaying the normal souring of the milk. 
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B. SWEETENED CONDENSED MILK 


1. HISTORY 


During the civil war in this country, condensed milk became recog- 
nized as a novel and very desirable form of milk due to the fact that it 
was concentrated, less bulky than raw liquid milk, and could be easily 
shipped and stored. The method of manufacturing condensed milk 
has vastly improved since that time as well as its quality, and today con- 
densed milk is well known to everyone. 


2. METHOD OF MANUFACTURE 


Briefly the “condensing” of milk takes place as follows: 

Fresh liquid milk is~shipped under refrigerated conditions to the 
“condensery” as promptly as possible. It is then inspected and heated 
to kill any bacteria present. Enough cane sugar is added to the hot 
liquid milk so that the final condensed milk will contain about 40% 
sugar. The milk is then heated in “vacuum” pans where a large part 
of the water contained is quickly evaporated off, leaving the milk in the 
familiar condensed form. It is then gradually cooled, packed in barrels 
and is ready for shipment. 


3. PURPOSE OF SUGAR IN SWEETENED CONDENSED MILK 


The main purpose of incorporating the cane sugar in condensed milk 
is to preserve its keeping qualities and to greatly inhibit the bacterial 
action which causes sourness. As explained previously, the amount of 
sugar contained in sweetened condensed milk must be taken into con- 
sideration by the baker when using this form of milk in his doughs. 


4, STORAGE AND HANDLING 


In view of the decreased amount of water and relatively high percen- 
tage of sugar, sweetened condensed milk keeps much better than raw 
liquid milk and also better than evaporated milk. However, if kept too 
long or in a warm room this form of milk will go bad in time, but if stored 
in a cool place in a tightly covered barrel, it may be safely kept for several 
weeks. It is advisable to examine and taste the sweetened condensed milk 
used from day to day especially in warm weather to be sure that it is 
in good condition before use in the dough batch. 

Usually portions of the condensed milk are removed as needed by 
means of a gate valve set into the head of the barrel. Sometimes on stand- 
ing, condensed milk becomes “grainy” and some of the sugar starts to 
settle out. Therefore, if possible, the condensed milk should be occasion- 
ally mixed or stirred to make sure that each sample removed is uniform in 
composition. 

Due to the consistency of condensed milk some of it is quite likely 
to stick to the sides of the barrel. Therefore, all barrels should be care- 


fully drained out and rinsed out with water so that none of the milk may 
be wasted. 
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5. USE OF SWEETENED CONDENSED MILK FOR BREAD MAKING 


The required amount of condensed milk should be weighed out care- 
fully, — mixed with some of the water to be used in the dough and added 
with the rest of the water. The amount of sweetened condensed milk 
which can be used in a bread dough is usually limited by the amount of 
sugar which it carries. Seven pounds of this milk contains about 3 pounds 
of sugar, and together with 1% of malt extract in most cases will meet 


the total sugar requirements for a bread dough containing 100 pounds 
flour. 


C. EVAPORATED MILK 


Evaporated milk is often called unsweetened condensed milk and 
sometimes merely “condensed” milk, but inasmuch as it is quite different 
from ordinary sweetened condensed milk,—we shall adhere to the name 
evaporated milk when referring to this type of milk from which part of 
the water has been evaporated off without the addition of sugar or any 
other substances. 

1. METHOD OF MANUFACTURE 


Raw liquid milk is first received at the evaporating plant and tested. 
It is then drawn into vacuum pans and heated. Thus part of the water 
is removed. When the proper degree of concentration is reached, the 
evaporated milk is put through an homogenizer, a machine in which the 
thick milk is forced through very fine openings under a high pressure. 
This breaks up the butter-fat into such very tiny particles that they will 
not come together and rise to the top in the form of cream. Thus the 
evaporated milk is uniform in composition throughout. It is then cooled, 
tested and canned. The sealed cans are then heated sufficiently to 
thoroughly sterilize the contents and the evaporated milk is ready for 
shipment. The temperature required for sterilization frequently coagu- 
lates the albumen of the milk to a certain extent, thickens the milk and 
also imparts a yellowish color and characteristic taste to the evaporated 
milk. 

2. STORAGE AND HANDLING 

Evaporated milk will keep indefinitely if the cans are unopened. 
However, when once the cans. are opened, the evaporated milk is quite 
perishable and should be promptly used. 


83. BuLK. EVAPORATED MILK 


In addition to the regular evaporated milk prepared as above de- 
scribed, there is another form often termed “bulk” evaporated milk, or 
merely “condensed milk” which may be slightly more concentrated and 
may contain about 40% milk solids. This bulk evaporated milk prepared 
from either whole or skim liquid milk is sometimes heated causing it to 
thicken and is sold in 10 gallon milk cans. Bulk evaporated milk is used 
mainly in cases where the bakery is located near the condensery and 
usually is not shipped any great distance due to the fact that it will sour 
on standing although not as rapidly as raw liquid milk. If properly re- 
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frigerated, it may be kept for several days. If this precaution is not 
adhered to there is some danger of the development of an uncertain acidity 
which,—not being definitely regulated in amount,—makes the production 
of uniform bread very difficult. Therefore, if this type of evaporated milk 
is employed it should be kept refrigerated and used as promptly as possible 
if the desired results are to be secured. 


4, USE OF EVAPORATED MILK FOR BREAD MAKING 


For breadmaking, this form of milk is handled in about the same 
manner as sweetened condensed milk,—but it contains no added sugar and 
may be used in amounts sufficient for “full” milk bread. 


D. DRIED MILK . 
1. GENERAL INFORMATION REGARDING DRIED MILKS 


As the name implies, dried milk is milk from which practically all 
of the water has been removed leaving the dry milk solids intact. The 
federal standards specify that dried milk sold as such, shall not contain 
more than 5% moisture. The main purpose in removing the water from 
liquid milk were naturally as follows: 

a. To produce milk in its most concentrated form. 

b. To facilitate handling and transportation. 

ce. To facilitate storage and to eliminate the necessity for refrig- 
eration. 

The aim of the modern manufacturer of dried milk is to produce a 
dried milk which will dissolve readily in water, and when dissolved 
in the proper amount of water will yield a liquid milk which is practically 
identical with the raw liquid milk from which the dried milk was origin- 
ally secured. 

As a result of years of research work and study, modern drying 
processes have been developed which makes possible the production of 
the excellent forms of dried whole milk, partially skimmed or skim milk 
which are now available for bakers’ use. 

While dried milk generally speaking is termed powdered milk, it 
must be remembered that some brands of dried milk are in the form of 
tiny flakes. 


2. METHOD OF PRODUCING DRIED MILK 
a. HANDLING OF MILK PRELIMINARY TO DRYING 


In the manufacture of dried milk, utmost care, sanitation and scien- 
tific control are necessary in order to insure a product of the highest 
quality. Usually the dried milk manufacturing plants are located in the 
center of dairy districts so that the raw liquid milk can be received at 
the drying plant with as little delay as possible. Reliable manufacturers 
secure the raw liquid milk from sanitary farms and make sure that it 
is handled and transported in a clean manner. Preliminary to the actual 
drying process the milk is inspected and tested, so as to make sure 
that it is in good condition. Usually it is also pasteurized although care 
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is taken to avoid heating to an extent that will coagulate the albumen for 
this would prevent the final dried milk from dissolving readily when used 
and also tend to alter its natural flavor and other characteristics. 

There are several different drying methods now employed, but it will 
be sufficient here to describe briefly only two of them. 


b. ROLLER PROCESS 


According to this method the liquid milk is slowly run or sprayed on 
the revolving drums which have been heated and which are sometimes 
enclosed in a vacuum chamber. The milk is thus dried in very thin films 
and is removed from the drums by means of a scraper. The dried milk 
thus secured is usually in the form of tiny thin flakes. These are usually 
ground up so that the finished product has the appearance of a somewhat 
coarse powder. 


Cc. SPRAY PROCESS 


According to this method the milk is forced under pressure through 
a tiny opening thus forming a fine spray into a chamber or room thru 
which hot air is circulated. The water contained in the milk is thereby 
removed almost instantly and is carried away in the form of a vapor by 
the current of hot air. The milk solids fall to the bottom of the chamber 
in the form of a dry fluffy powder which is removed and packed. 

In some spray drying processes, part of the water contained in the 
original liquid milk is first removed by a special condensing process and 
the “pre-condensed” milk then sprayed into the drying chamber described 
above. 


d. STORAGE OF DRIED MILK 


While it is not necessary to refrigerate dried milk, it is advisable to 
store it in a cool, dry place, free from contamination. Due to the dryness 
of such milk, it possesses excellent keeping qualities, although in time 
some rancidity of the butter-fat may take place. In view of this, the 
keeping qualities of dried skim milk are superior to those of dried whole 
milk. 


e. MIXING AND HANDLING DRIED MILK 
1. General Advice 


The manner of mixing and handling dried milk is highly important 
and cannot be emphasized too strongly. When properly incorporated, 
dried milk of good quality should give the same excellent results which can 
be secured from the use of any other forms of milk in baked goods. If a 
baker has not obtained the expected results with dried milk, the reason is 
usually because he has not mixed the milk in the correct manner. It is 
a simple and easy matter to handle dried milk in the proper manner and 
no difficulty should be encountered provided the following points are 
adhered to: — 

The dried milk purchased should be of high quality. It should 
possess a clean, sweet taste and be free from hard lumps. 
Proper storage conditions should be maintained. 
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The composition of the dried milk used should be understood and 
the amount employed calculated accordingly. Usually 1 pound of 
dried whole milk dissolved in 714 pounds (or pints) of water will be 
equivalent to 1 gallon (814 lbs.) of liquid whole milk and 34, pounds 
dried skim milk dissolved in 734, pounds of water will be equivalent 
to 1 gallon of liquid skim milk. 

The necessary adjustments in the dough formulas employed as 
described under section X:of this Chapter should be made. It is of 
special importance to keep in mind that for each pound of whole milk 
solids, 1 pound of additional water should be used. 


2. Method of Mixing Dried Milk Described 


Before incorporating dried milk into the dough batch it should always 
be first thoroughly dissolved in water. This is done by setting aside part 
of the water to be used in the dough, — in a separate receptacle. The 
dried milk should then be added gradually on top of the water, and 
thoroughly beaten into the water with a baker’s whip until all of the lumps 
are broken and a uniform solution formed. Three pounds or more of 
water to every pound of dried milk should be used. It has often been 
found very satisfactory to first mix the malt extract or sugar and dried 
milk together before dissolving in the water. 

When relatively large amounts of dried milk are used, it is desirable 
to employ a special mechanical agitator or mixer for dissolving the milk. 

After the dried milk is thoroughly mixed into the water it is advis- 
able, if possible, to let it stand fifteen or twenty minutes before mixing 
into the dough batch. 

When handled properly, a milk solution thus prepared is practically 
identical with natural liquid milk with the exception that the cream will 
not rise to the top due to the fact that the butter-fat has been broken up 
into such small particles during the spraying process. This fact however, 


is an advantage in that, the milk solution will remain uniform in composi: 
tion throughout. 


XII. COMMENTS REGARDING THE HANDLING 
OF MILK DOUGHS 


A. ABSORPTION 


See that the necessary adjustments in the formula are made especially 
the absorption. This point has already been covered previously, but it 
should be kept in mind that a milk dough should come out of the mixer 
slightly slacker than a regular non-milk dough. This is necessary in view 


of the fact that a milk dough will tighten up during the fermentation 
period. 


B. MIXING OF MILK DOUGHS 
All milk doughs should be thoroughly mixed, but not over-mixed. 
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C. FERMENTATION AND CONDITIONING OF 
MILK DOUGHS 


Experience has taught that it is especially important that doughs 
containing milk should be thoroughly conditioned during the fermentation 
period. Under-fermentation is disastrous to a milk dough. 


The maintenance of cool doughs and a short vigorous panary fer- 
mentation made possible by the use of liberal quantities of yeast and malt 
extract will tend to prevent any excessive lactic fermentation in the milk 
dough and will therefore, produce a loaf of the finest quality with a maxi- 
mum yield and saving of time and labor. Some recent work done at the 
American Institute of Baking has indicated that the presence of skim milk 
solids in the dough, not only improved the general quality of the resulting 
loaf, — but also increased the actual stability of the dough during 
fermentation. 


D. SPONGE DOUGHS 


In doughs made by the sponge method, the milk can be incorporated 
in either the sponge or the dough. Some recent work done in this con- 
nection shows that excellent results are secured by using the milk in the 
sponge. 


Ek. AMOUNT OF MILK TO USE 


The amount of milk to be used has been discussed under Government 
Standard for “‘milk bread” and also under the paragraph concerning ‘‘full 
milk bread.” The exact amount to be used of course, depends on the type 
of bread desired but the use of ten or more pounds of actual milk solids 
to the barrel of flour is usually to be recommended most highly. The 
increased yield secured and the superior eating and keeping qualities of 
the bread secured in most instances will prove that such a practice is real 
economy from the bakers’ standpoint. 


F. USE OF MALT EXTRACT IN MILK DOUGHS 


The many advantages of malt extract are especially noticeable in 
milk doughs. Not only does malt extract invigorate the fermentation pro- 
cess of such doughs but the flavor of malt combined with that of the milk 
results in a loaf which possesses an incomparable appeal to the appetite. 
Many authorities recommend that 114% or more of malt extract be always 
used in a milk dough. 


G. WRAPPING OF MILK BREAD 


While all bread should be thoroughly cooled before being wrapped, 
this is especially true in the case of loaves rich in milk, particularly in the 
summer time. The moisture-holding power of milk is so great that mold 
may result if this elementary precaution is overlooked. 
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XIII. ADVANTAGES SECURED BY THE USE 
OF MILK 


A. IMPROVED APPEARANCE OF LOAF 


1. Crust Color 


While the lactose or natural sugar contained in milk is not fermented 
by yeast and is of low sweetening value, it nevertheless carmelizes readily 
in the oven and produces a beautiful crust color which is very appealing 
to the eye. 

2. Grain and Texture 


Due to the tightening effect of milk on the dough batch, the grain 
and texture of a milk loaf is superior to that of a loaf containing no milk. 
A soft velvety texture is characteristic of milk bread. 


3. Color of Crumb 


The use of milk imparts a very desirable creamy whiteness and luster 
to the interior of the loaf. 


B. IMPROVED EATING QUALITIES 


One of the greatest advantages of milk in bakery products is the very 
delightful taste and flavor which it imparts to the finished baked goods. 
The soft, tender crust and silky texture of the crumb which characterize 
milk bread definitely indicates that the use of milk materially enhances 
the eating qualities of the loaf, thus stimulating the appetite and making 
bread eating a pleasure. 


C. INCREASED NUTRITIVE VALUE 
1. Why Milk Adds to the Food Value of Bakery Products 


Practically everyone realizes in a general way, the importance of 
milk as a food, but many do not appreciate the extent to which the nutri- 
tive value of bread is enhanced through the use of liberal quantities of 
milk. Bread, the Staff of Life, becomes very nearly a completely balanced 
diet in itself when milk is used in making up the dough. Hundreds of 
feeding tests conducted with experimental animals show definitely that 
better growth and health are secured from eating bread made with milk 
than from bread containing no milk. 


In this day and age, people are watching and studying their diet more 
closely than ever before and school children are being taught the impor- 
tance of food values and proper nutrition. Therefore, at the present time 
the established nutritive value of any food commodity should be utilized 
as an advertising claim which will lead to increased sales. 


A baker making a milk and diamalt loaf is neglecting a real oppor- 
tunity to build up his business if he fails to bring this important fact to 
the attention of the public through proper advertising. In considering 
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this matter, it should be kept in mind that the “milk solids” are the only 
real nutritive portion of the milk. It is a very fortunate fact that these 
milk solids supply just the important nutrient substances which the or- 
dinary non-milk loaf lacks and for this reason, the use of milk in bread 
is to be very highly recommended. Therefore, it will be well to point out 
the peculiar food value contributed by each constituent of the milk solids. 


2. Butter Fat 


The butter-fat content of whole milk is naturally the most expensive 
part of the milk. Butter-fat for ages past has been recognized as one of 
nature’s ideal foods, furnishing heat and warmth to the body, and also 
Vitamin A. Because of its peculiar composition and low melting point, 
butter is more easily digestible than most other fats. One pound of butter- 
fat represents a fuel value of about 4,000 Calories. Nature has blended 
into butter in properly balanced proportions those complex substances 
which impart to it that delightful, unmistakable “butter” flavor found in 
no other fat. From a nutritive and taste standpoint, butter-fat is de- 
sirable in bakery products but its use in bread doughs is necessarily limited 
from a cost standpoint. However, it is very gratifying to know that the 
use of skim milk is a very convenient and economical means of incor- 
porating the other valuable milk solids into the loaf, and because of this 
increasing amounts of skim milk are being employed for bread making. 


3. Milk Protein 


While the protein of flour is excellent and necessary to normal health 
and growth, we must remember that in addition to the proper quantity 
of protein, the body requires a variety of different kinds of protein in 
order to build up and replace the body tissues properly. The protein of 
milk which is made up of casein and albumen,—together with the protein 
of malt extract and yeast supplements that furnished by the flour and 
because of this,—makes bread a more nearly perfect food. 


4. Mineral Salts 


The natural mineral salts or ‘‘ash” of milk are very essential and 
necessary for the proper growth of the bones and teeth. Milk contains a 
variety of mineral salts but is especially rich in calcium and phosphorous 
and because of this milk is an excellent source of these mineral salts. 


5. Milk Sugar 


The natural sugar of milk known as lactose is an excellent sugar 
from a nutritive standpoint and represents another source of energy food 
when contained in bread or other bakery products. 


6. Vitamins 


Milk is especially rich in Vitamin A which is necessary for the main- 
tenance of a normal healthy bodily condition. 
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D. IMPROVED KEEPING QUALITIES 


Many tests show definitely that a milk dough not only will carry more 
moisture, — but that it retains this moisture in such a manner that the 
freshness of a milk loaf is distinctly prolonged. In other words, the use 
of milk delays staling and a milk loaf will stay fresh considerably longer 
than a loaf containing no milk. 


E. INCREASED YIELD 


The use of milk brings about a definite increase in the yield of bread 
secured. This is due mainly to the following reasons :— 

1. When milk is used, — the milk solids contained naturally add a 
certain definite weight to the dough batch. 

2. As explained previously, each pound of milk solids require an ad- 
dition of 1 to 114, pounds of extra water which is tightly retained in the 
dough and adds still further to its weight. 

3. Milk doughs tend to bake out less in the oven than doughs contain- 
ing no milk. This means that a portion of the added water is retained in 
the finished baked bread, thereby increasing the yield obtained. 


XIV. METHOD OF CALCULATING EQUIVALENTS 
OF THE VARIOUS FORMS OF MILK 


A. PRELIMINARY REMARKS 


1. Calculation of Equivalents is Based on Milk Solids 

In view of the fact that the percentage of milk solids and water are 
so widely different in the various forms of prepared milks, — it can be 
readily seen that such a calculation must be based strictly on the relative 
amount of milk solids contained in each case. | 

In order to replace one form of milk with an equivalent quantity of 
another, it should be kept in mind that the amount of the new form to 
be used, must supply exactly the same weight of milk solids as was con- 
tained in the type of milk previously used. 


2. Other Necessary Adjustments in Formulas 


After the required amount of the form of milk to replace another 
form has been calculated, of course, necessary adjustment will have to 
be made in the amount of water added to the dough, so that the total water 
content in each case will be kept the same. Furthermore, in the case of 
sweetened condensed milk, the amount of cane sugar contained will have 
to be taken into consideration and corresponding adjustment made so 
that the total amount of sugar incorporated into the dough through the 
condensed milk or as added sugar will be kept the same. 

In the event that some form of skim milk is used to replace whole 
milk, the amount of the skim milk used should be such that it will contain 
the same amount of solids as the content of “milk solids not fat” in the 
whole milk. Then sufficient butter must be added to supply the exact 
amount of butter fat contained in the whole milk previously used. 
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B. INSTRUCTIONS, RULES AND EXAMPLES FOR 
CALCULATING EQUIVALENT AMOUNTS 
OF VARIOUS FORMS OF MILK 

1. First secure the exact analysis or composition of the two forms of 
milk in question. 

2. Then divide the figure representing the percentage of milk solids 
in the form of milk being used by the percentage figure for the milk solids 
in the form of milk to be used. This result will represent the amount of 
the new form of milk expressed in pounds which will be equivalent to one 
pound of the old. 

3. Multiply this result by the weight of milk being used. This will 
give you the weight of the new form of milk to be used. 

4. Then make necessary deduction or addition of water or sugar to 
the dough batch. 

It will be much easier to understand the methods of calculation de- 
scribed above by studying certain typical examples, — stated in the follow- 
ing paragraphs :— 


EXAMPLES 
1. How much powdered whole milk should be used to replace 83, 
Ibs. of sweetened condensed whole milk and what adjustment will this re- 
quire in the amount of water and sugar used in the dough formula? 
(a) Suppose the composition of the two milks are as follows :— 


DRIED SWEET CONDENSED 
WHOLE MILK WHOLE MILK 
Water 1.5% 31% 
Total Milk Solids 98.5 % 28% 
Cane Sugar 41% 
(b) Then :— 


ae om 0.285 lbs. of powdered whole milk, contains the same amount 


of milk solids as 1 lb. of sweetened condensed milk. 


(c) 8.75 x 0.285 = 2.5 lbs. of Powdered Milk equivalent to 8.75 lbs. 
sweetened condensed milk. 


(d) Adjustment for Sugar 
Dried milk contains no added cane sugar but 8.75 lbs. of sweetened 
condensed milk of the above composition contains (8.75 x .41) or 3.6 lbs. 
of added cane sugar. Therefore, in replacing 8.75 lbs. of sweetened con- 
densed milk with 2.5 lbs. of powdered milk of the above composition, the 
amount of sugar normally added as such to the dough formula will have 
to be increased by 3.6 pounds. 


(e) Adjustment for Water 
From the composition shown above, 8.75 lbs. of sweetened condensed 
milk contains (8.75 x 0.31) or 2.7 lbs. of water. Therefore, in replacing 
8.75 lbs. of sweetened condensed milk with 2.5 lbs. of powdered milk, 2.7 
Ibs. of extra water should be added to the dough formula to compensate 
for the amount carried by the sweetened condensed milk. 
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(f) Conclusion Summarized 
In order to replace 8.75 lbs. of sweetened condensed whole milk with 


powdered whole milk of the 


2.5 Ibs. 
3.6 lbs. 
27 lbs. 


compositions stated herein, use :— 
powdered whole milk 

sugar 

water 


EXAMPLE NUMBER 2 


How much sweetened condensed whole milk should be used to replace 
2.5 pounds of dried whole milk, and what adjustment will this require in 
the amount of water and sugar used in the dough formula? 

(a) Suppose the composition of the two milks are as follows :— 


Water 1.5% 31% 
Whole Milk Solids 98.5 % 28% 
Cane Sugar 41% 


(b) Then sae or 3.5 lbs. of Swt. Cond. Milk Contains the same 


amount of milk solids as 1 lb. of dried whole milk. 

(c) 3.5 x 2.5=8.75 lbs. of Swt. Cond. Milk equivalent to 2.5 lbs. dried 
whole milk. 

(d) Adjustment for Sugar Contained in the 
Sweetened Condensed Milk 

8.75 lbs. of sweetened Cond. Milk of the above composition contains 
(8.75 x 41) or 3.6 lbs. sugar. Dried whole milk contains no cane sugar. 
Therefore, in replacing 2.5 lbs. of dried milk with 8.75 lbs. of sweetened 
condensed milk of the above composition, the amount of added sugar 
normally employed in the dough will have to be reduced by 38.6 lbs. 


(e) Adjustment for Water 
From the composition shown above, 8.75 lbs. of Swt. Condensed Milk 
will contain (8.75 x 0.31) or 2.7 lbs. water, while the water content of 
1 lb. of the dried milk is practically nil. Therefore, in replacing 2.5 lbs. 
of powdered milk with 8.75 lbs. of sweetened condensed milk of the above 
composition, the amount of added water employed in the dough formula 
will have to be reduced by 2.7 lbs. 


(f) Conclusion Summarized 

In order to replace 2.5 lbs. of dried whole milk by sweetened con- 
densed whole milk of the compositions stated herein, use: 

8.75 lbs. sweetened condensed whole milk but reduce the sugar added 
to the dough formula as such by 3.6 lbs. and the water by 2.7 lbs. to com- 
pensate for the amount of sugar and water carried into the dough by the 
condensed milk. 

EXAMPLE NUMBER 3 


How much dried skim milk and added butter must be used to replace 
8.75 lbs. sweetened condensed whole milk, and what adjustments will 
this require in the amount of water and sugar used in the dough formula? 
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(a) Suppose the composition of the two milks are as follows:— 


DRIED SWEET CONDENSED 
SKIM MILK WHOLE MILK 
Water 2.5% 31% 
Skim Milk Solids 97.5% 20% 


Butter-Fat 8% 
Cane Sugar 41% 


100 % 100% 
20 


(b) 75 =0.21 lbs. of dried skim milk, — contains the same amount of 


“milk solids not fat” as 1 lb. of sweetened condensed whole milk. 
(c) 8.75 x 0.21 = 1.8 lbs. of dried skim milk contains the same amount 
of “milk solids not fat’ as 8.75 lbs. of sweetened condensed whole milk. 


(d) Adjustment for Butter Fat 


8.75 lbs. of sweetened condensed whole milk contains (8.75 x .08) 
or 0.7 lbs. butter fat, while the amount of butter fat in the dried skim 
milk is practically negligible. 

Therefore, in replacing 8.75 lbs. of sweetened condensed whole milk 
with 1.8 lbs. of dried milk,—0.70 lbs. of butter fat must be added in 
’ the form of butter. Inasmuch as butter contains at least 80% butter fat, 


it will require, ae or 0.875 lbs. of added butter. 


(e) Adjustment for Sugar 


Powdered milk contains no added cane sugar but 8.75 lbs. of sweet- 
ened condensed milk of the above composition contains (8.75 x .41) or 
3.6 lbs. of added cane sugar. Therefore, in replacing 8.75 lbs. of sweetened 
condensed milk with 1.8 lbs. of dried skim milk of the above composition, 
the amount of sugar normally added as such to the dough formula will have 
to be increased by 3.6 pounds. 


(f) Adjustment for Water 


From the composition shown above the 8.75 lbs. of sweetened con- 
densed milk will contain 2.7 lbs. water while 1.8 lbs. of dried skim milk 
contains practically no water. Therefore, in replacing 8.75 lbs. of sweet- 
ened condensed whole milk with 1.8 lbs. of dried skim milk, 2.7 lbs. of 
extra water should be added to the dough formula to compensate for the 
amount carried by the sweetened condensed milk. 


(g) Conclusion Summarized 


In order to replace 8.75 lbs. of sweetened condensed milk by dried 
skim milk and butter of the compositions stated herein, use :— 
1.8 lbs. dried skim milk 
0.875 lbs. butter 
8.60 lbs. sugar 
2.70 lbs. water 
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C. TABLES OF EQUIVALENTS OF MILK PRODUCTS 
HAVING COMPOSITIONS AS SHOWN UNDER 
III-B. 

1. Explanation 

As explained previously the exact conversion factors or “equivalents” 
to be used in replacing any one form of milk by another depends on the 
relative compositions of each. However, the preceding paragraphs have 
explained the method of calculating these equivalents in any given case. 

Therefore, with milks of a known composition a table of equivalents 
can be figured out. The following tables have been calculated in this 
manner on the basis of the composition of the various samples of milk 
shown in the diagrams entitled “Approximate Composition — Typical 
Forms of Milk” as illustrated under “III-B” of this chapter. 

Hence the following tables show the respective amounts of these 
various forms of milk which will supply the same amount of milk solids 
as that contained in one pound of the other forms. In other words the 
following tables represent the “equivalents” of the various forms of milk 
of the particular composition stated in the preceding diagrams, on the 
basis of the actual milk solids contained in each. Furthermore, the extra 
amounts of water to be added or deducted from the amount normally used 
is also indicated. This is done so that the total water content of the dough 
will be kept the same when one form of milk is replaced by an equivalent 
amount of another. A similar adjustment of cane sugar is indicated in 
the case of sweetened condensed milk so as to compensate for the cane 
sugar which it contains. In the following tables the form of milk which 
it may be desired to replace by other forms is shown in the left hand 
column. Then under the proper headings will be found the corresponding 
amount of any of the other forms equivalent to 1 lb. of the form of milk 
stated in the first column. Furthermore, the amount of water or sugar 
to be added or deducted from the formula is indicated by plus (+) or 
minus (—) signs. 


2. Illustration of a Typical Table of Milk Equivalents. 
(Whole Milk Products) 


Liquid | Evaporated Swt’d Condensed Dried 
Whole Milk Whole Milk Whole Milk Whole Milk 
tab hw 5 lp eters | tees my || Fae 4b ‘ be 4b : 
Form of Mill: to be #388 S26\ 2 | 225] S2ell 2 | 238 $3e|| 2 | 228/833 
fe) || ees yet des o = can S ae 1S 
eplace 4 |BUS|az8|| < |BZA AGA < BUF aya < BUE age 
One lb. Liquid Whole Milk...}}1 lb.J......]...... 0.43) +0.57]......|/0.43]--0.75) —0:.181/0.121-++0.88]...... 
lbs. |} lbs. lbs. | lbs lbs. || Ibs. bs. 
One lb. Evap’d Whole Milk. .||/2.33] —1.33]......|/1 Ib.}......]......[]1 Ib.] ++0.41] —0.41]]/0.28]+0.72]...... 
lbs. | lbs. lbs. lbs lbs. | lbs 
One lb. Sweetened Condensed]|2 .33} —1.74]+0.41||1 Ib.| —O0.41]-+0.411]1 Ib.]......]......//0.28 
Whole Milk. . Petoe| |Lbse: | albs: lbs. lbs. lbs. lbs. ee ine Ly o 
Qne lb; Dried: Whole: Milk; 31/8: .2)) =752) || eels eo") ca2e5 leneen Se i | oe! ba! Sl aD vee 
iS lbs. | Ibs. Ibs. | lbs. lbs.! lbs. | Ibs. 


These tables hold true only for milks of the compositions stated under 
III-B of this chapter. 
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EXAMPLES SHOWN BY ABOVE CHART 


1 lb. of liquid whole milk can be replaced by 0.43 lbs. of Sweetened 
Condensed Milk provided 0.75 lbs. additional water is also used and the 
added sugar in the dough is reduced 0.18 lbs. 

1 lb. of Sweetened Condensed Milk can be replaced by 0.28 lbs. of 
dried whole milk provided 0.3 lbs. extra sugar and 0.41 lbs. additional 
water is employed. 


Illustration of a Table of Milk Equivalents 
(Skim Milk Products) 


Liquid Hvaporated Swt’d Condensed Dried 
Skim Milk Skim Milk Skim Milk Skim Milk 
te ab MM 45 4 4 KH 4 be 4b . be 4b WW 45 ‘< 2 Wy 5 
Form of Milk to be 2 |S52/842]] 2 | 238! 838 € | 238) $38|| € | 358] 3 
; E | aco] Blo ges cues tes oe a= Evy 
eplaced < |BIS/aZe|| < [BIS |aTe| < [BUS ase < |e) age 
One lb. Liquid Skim Milk... .|}1 Ib.}......}......]/0.82]+0.68]......|10.32] +0.82] —0.14]/0.09]-++0.91)...... 
lbs. | Ibs. lbs. | lbs. lbs. lbs. | Ibs 
One Jbr Evap'd Slam Milk]) 3.1} —2.1)...... |] Ubi}... |. || L Ib 0.43] —0..43}10..291 -+-0.7 2)... 0... 
Ibs. | Ibs. lbs. Ibs. || lbs. | lbs. 
One Ib. Swt’d Condensed Skim|| 3.1 | —2.53} +0.43]|1 Ib.} —0.43]-+0.43]]/1 Ib.J......)......]/9.29] +0.28] +0.43 
NEC eee eer, Sa DBs | be. lbs. lbs. lbs. lbs. | Ibs. lbs. 
One lb. Dried Skim Milk. . LOE SO Siena tos eee Olt cee el Ike | Le eso) Ue [perenne oom 


Note:— Similar equivalents can be worked out for Partially Skim 
Milk products depending on their exact composition. 

This table holds true only for milks of the composition stated under 
III-B of this chapter. 


EXAMPLES SHOWN BY ABOVE CHART 
1 lb. of liquid skim milk can be replaced by .09 lbs. dried skim milk 
provided 0.91 lbs. of extra water is also used. 
1 lb. sweetened condensed skim milk can be replaced by 0.29 lbs. 
dried skim milk provided 0.28 lbs. extra water and 0.43 lbs. extra sugar 
1s also used. 


XV. BUTTERMILK 
A. LIQUID BUTTERMILK 


Buttermilk is the liquid product remaining when cream is churned 
into butter. The approximate composition of an average sample of such 
buttermilk is as follows :— 


Percentage 
Water 90 
Butterfat 0.5 
Milk Sugar 4,2 
Protein 3.9 
Ash 0.7 


Acidity 
as Lactic 0.7 
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From the above it is seen that liquid buttermilk is similar in com- 
position to liquid skim milk with the exception that it contains a greater 
amount of butterfat and contains more acidity. 

While buttermilk deserves consideration by the baker as a valuable 
ingredient together with other milk products, — it must be kept in mind 
that through the use of any appreciable amount of buttermilk, — con- 
siderable lactic acid is carried into the dough, thereby accelerating the 
fermentation and condition process to a marked degree. 


B. CONDENSED BUTTERMILK 


In order to facilitate handling, storing and shipping as well as to 
standardize its composition, buttermilk has been made available to the 
baker in dried as well as condensed and so-called semi-solid forms. The 
composition of condensed buttermilk naturally depends on the amount 
of water which has been evaporated from the liquid buttermilk as well 
as the composition of the original buttermilk from which it was prepared. 
Quite frequently buttermilk is condensed to a point where it will contain 
about 30% buttermilk solids and 70% water. 


C. DRIED BUTTERMILK 


The approximate composition of a sample of dried buttermilk would 
be as follows: 


Percentage 
Water 6.0 
Butterfat 4.7 
Milk Sugar 39.4 
Protein 36.7 
Ash 6.6 
Lactic Acid 6.6 


However, as in the case of other forms of milk, various brands of 
condensed and dried buttermilk will differ somewhat in composition and 
information concerning the exact composition of these different brands 
can be secured from the manufacturer so that the baker may be guided 
accordingly. 


D. STORAGE AND HANDLING BUTTERMILK 


Liquid buttermilk should only be used just as soon as possible after 
being produced. It should be refrigerated until used in the dough batch. 
Condensed buttermilk should be kept in a cool place and should be used 
as fresh as possible. Dried buttermilk can be kept for a longer period 
of time but should also be stored in a cool, dry place and kept tightly 
covered. Dried buttermilk should be dissolved in water before use in 
the dough batch, in much the same manner as ordinary dried milk is 
handled preliminary to mixing into the dough. 
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E. USE OF BUTTERMILK IN BREAD MAKING 


The amount of buttermilk which can be employed in bread doughs 
is limited by the amount of lactic acid which it contains. While a small 
regulated amount of lactic acid hastens dough fermentation and condition- 
ing, an excess of lactic acid has too pronounced an effect on the dough and 
makes it quite difficult and often impossible to produce the uniform, high 
quality bread which might otherwise be secured. Therefore, a limited 
amount of buttermilk is generally used, and frequently in conjunction 
with the other forms of milk. It is usually advisable to use liquid butter- 
milk in amounts not exceeding 20 pounds to 100 pounds of flour, which is 
about equivalent to 6 pounds of condensed buttermilk or from 2 to 3 
pounds of dried buttermilk. Thus the advantages of buttermilk may be 
safely secured provided the fermentation period and proof period are 
materially reduced, and the doughs taken on the young side. The addi- 
tional advantages of the use of larger amounts of milk solids can be easily 
secured by supplementing the buttermilk with other forms of whole or 
skim milk. 
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THE SCIENTIFIC MANUFACTURE OF BREAD 
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THE SCIENTIFIC MANUFACTURE 
OF BREAD 


I. RAW MATERIALS 


The four primary materials without which bread would be an im- 
possibility are flour, water, salt and yeast. However, in order to pro- 
duce bread of the high quality established today, other materials such as 
malt extract, sugar, milk, shortening and often mineral salts are necessary. 

In order that a baker may operate his business efficiently and secure 
the highest quality baked goods at the lowest manufacturing cost, — con- 
sistent with the maintenance of quality it is necessary for him to exercise 
considerable care in the purchase of the raw materials and in storing and 
handling the same. To do this with intelligence requires a pretty complete 
understanding of the nature of each ingredient and the part which it plays 
in the production of bread and other baked goods. 

Therefore, separate chapters are included herein which deal with 
the basic materials used in the making of bread, — explaining in detail 
the manufacture, properties, storage and handling of each. In view of 
the importance of knowing these ingredients thoroughly so as to handle 
them to the best advantage, it is advisable that the baker become thorough- 
ly familiar with these chapters. 

In striving for the greatest production efficiency it is sheer folly to 
think that this result can be secured by the use of inferior materials or 
by cutting down on the worthwhile ingredients in the dough batch essen- 
tial to good bread. The result of doing this is a lower yield of inferior 
bread and represents not only false economy but actually a very dangerous 
form of extravagance. Inferior materials although correctly handled 
cannot produce the best quality bread. 


II. HANDLING OF DOUGHS, ‘USE OF MaA- 
CHINERY AND INSTRUMENTS OF 
PRECISION 


In addition to the formula and materials used, every step in the hand- 
ling of dough from the mixing of the ingredients up to the cooling and 
wrapping of the baked loaf as well as the proper control of temperature 
and humidity have an important influence on the quality and yield of 
bread secured. The use of suitable bakery machinery not only saves time 
and labor and lessens dough losses but also assists materially in increasing | 
the yield and improving the quality of bakery products. The different 
concerns making such machinery have conscientiously studied the needs 
of both large and small bakeries and today there are available many 
varieties of machinery such as mixers, dividers, rounders, moulders, etc., 
designed to meet the peculiar needs of practically every baker. Naturally 
a baker should give considerable thought to the selection and purchase of 
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this machinery so that he may secure the machines which are best adapted 
to his particular requirements. Adequate information and advice in this 
connection can be very easily secured from the machinery manufacturers. 

There is also on the market, air conditioning equipment which auto- 
matically controls and regulates the temperature and humidity of the 
bake-shop thus insuring the optimum conditions for the fermentation, 
conditioning and handling of doughs. 

While many bakeries do not have such equipment, — it is absolutely 
advisable to have some arrangement whereby the desired temperature 
and humidity may be secured. In this connection the use of dough ther- 
mometers, room thermometers and instruments for indicating the degree of 
humidity are indispensable in the efficient production of quality bread. 
Because of the importance of controlling the temperature and humidity in 
bakeries, this general subject has been taken up in detail in Chapter XII. 

By the installation and careful use of adequate scales and by keeping 
accurate records at all times, — there should be no unaccountable losses 
or incorrect use of materials. 

Good materials and a good formula will not produce good bread unless 
properly handled. Therefore, it is especially important to pay consider- 
able attention to each step in the manufacture of bread. These steps are 
discussed briefly and separately in the following paragraphs: 


II. BLENDING AND SIFTING OF FLOUR 


As described more fully in the Chapter on Flour the millers of today 
in general blend their wheats prior to milling in order to produce a final 
flour which will be ideal for bread making. 

: However, many bakers still find it desirable to blend together certain 
flours in order to meet their own specific conditions and requirements. 

For instance, one type of flour may possess certain definite desirable 
baking characteristics as reflected in the finished loaf. Another type of 
flour may possess other desirable characteristics. In order to secure the 
advantages of the desirable properties of both of these flours, the baker 
may blend them. However, if satisfactory results are to be secured the 
characteristics of the flour in question should be very carefully studied 
and understood and then intelligently blended in the proper proportions. 

The various types of flour blending equipment now on the market 
are of great assistance in securing a perfectly uniform blending of flours. 

i es going into the mixing machines all flours should be carefully 
sifted. 

Blending and sifting aerates the flour thereby improving its baking 
quality. 


IV. WEIGHING INGREDIENTS 


All of the ingredients to-go into the dough batch should first be care- 
fully weighed out. No baker can afford to guess about the amount of 
ingredients used in the dough batch. Every bakery, — large or small, — 
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should be equipped with suitable scales so that the amount of each ma- 
terial used can be accurately measured. From time to time these scales 
should be checked up to make sure that they read correctly. Automatic 
scaling devices for flour and water are of great value provided the size 
of the shop warrants their installation. 


V. RECORDING ,OF TEMPERATURE AND 
ADJUSTMENT OF WATER 
TEMPERATURE 


Before mixing the dough batch ingredients together,—the tempera- 
ture of the flour and room should be noted and the temperature of the 
water should be so regulated that the dough will have the desired tempera- 
ture out of the mixer. The method of calculating the necessary tempera- 
ture of the water will be explained in detail in Chapter XII. 


VI. MIXING 


A. THREE PURPOSES OF DOUGH MIXING 


(a) To bring about an intimate and uniform mixture of the necessary 
ingredients so as to properly form the smooth glutenous mass called dough. 

(b) To make possible the most complete wetting of the starch and 
to insure the most complete hydration of the gluten as well as to develop 
it mechanically thus promoting its extensibility and pliability which is 
iater perfected by yeast action. 

(c) To completely and uniformly distribute the yeast cells throughout 
the dough mass, bringing them into intimate contact with the rest of the 
dough from which the yeast secures its nutrition, thereby supporting its 
activity and enabling it to perform its fundamental function of dough 
fermentation and conditioning to the best advantage. 


B. TWO PRINCIPAL METHODS OF DOUGH MIXING 


There are two standard methods of bread-making used in general 
commercial practice, although there are of course, variations in each 
method which may be employed. 


1. STRAIGHT DOUGH METHOD 


A straight dough is one in which all the necessary ingredients are 
mixed in one operation. 


2. SPONGE DoUGH METHOD 
According to this method which is often called the sponge and dough 
method, a portion of the flour (usually 40 to 60% of the total amount), 
water, yeast and sometimes sugary agents, shortening and Arkady, are 
first mixed forming a dough called the “sponge” which is permitted to 
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METHODS 


OF BREAD MAKING 


STRAIGHT DOUGH PROCESS 


Preparation of Ingredients 


Weighing 

Sifting and Blending Flour 
Tempering of Water 
Preliminary Mixing of 
Yeast, Dried Milk, Etc. 


Dough Mixed 


Dough placed in Trough 


Dough allowed to Rise 
Turned and Folded 


Dough sent to Bench 
or Divider 


Dividing and Scaling 
Rounding 
‘* Short’? Proof 


Moulding 
Panning 


. Pan Proof 


Baking 
Cooling 


Wrapping and Packing 


SPONGE and DOUGH PROCESS 


Preparation of 
Ingredients for Sponge 
Weighing 
_ Sifting and Blending Flour 
Tempering of Water 
Preliminary Mixing of Yeast 


Sponge Mixed 


Sponge placed in Trough 


Sponge allowed to Mature 


Sponge placed in Mixer 


Sponge Broken up and Mixed 
with Dough Ingredients 


Final Dough placed in Trough 


Allowed to Rise 
Sometimes Turned and Folded 
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or Divider 


Dividing and Scaling 
Rounding 
‘** Short ’’ Proof 

Moulding 
Panning 

Pan Proof 
Baking 
Cooling 


Wrapping and Packing 
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rise and mature to the desired point. The sponge is then put back in the 
mixer and mixed together with the so-called doughing ingredients which 
represents the remainder of the water, flour, sugary agents, salt, milk and 
shortening and yeast (if total amount has not all been incorporated in 
the sponge). It is necessary to “break up” the sponge completely in 
the added water before adding flour and other ingredients in the doughing 
stage. The sponge and dough are then thoroughly mixed until the final 
dough is smooth and homogeneous. It is then allowed to rise, and in some 
cases is turned or folded, allowed to rest for a few minutes, and sent to 
the divider. If Arkady is used in the sponge, it should be set 2 or 3 
degrees cooler and the final mixed sponge and dough, only allowed to 
rest about 10 to 15 minutes before being sent to the divider. if a blend 
of flour is being used, it is advantageous to use the flour of the greater 
gluten strength in the sponge. 


C. ORDER OF MIXING INGREDIENTS 


The yeast to be used is broken up in small pieces and thoroughly 
stirred into a small portion of the water until a uniform mixture of so- 
called yeast solution is secured. In mixing yeast into a portion of the 
water as described above, care must be taken not to “shock” the yeast 
by mixing it with either very warm or very cold water. For this purpose 
the temperature of ordinary tap water is usually quite satisfactory. 
Incidentally neither the salt, Arkady nor malt extract should be mixed to- 
gether with the yeast prior to mixing into the dough batch. 

If powdered milk is used it should also first be dissolved in another 
portion of the water in a separate container in the manner described in 
Chapter IX, pertaining to “‘Milk,” and then placed in the mixing machine. 

The salt, sugar, malt extract and Arkady and milk solution should 
be thoroughly dissolved and mixed together in the remainder of the water 
in the dough mixer by a few turns of the mixing blades or arms. Then 
draw flour into mixer and proceed to mix. When the flour is about half 
drawn in, add the yeast solution. Add the remainder of flour and continue 
mixing. Then after several minutes mixing, add the shortening. Mixing 
is then continued until thoroughly completed. 


D. UNDER MIXING AND OVER MIXING 


It is very advisable to see that the dough is mixed to the proper ex- 
tent, but not over-mixed. 

If mixing is insufficient, — optimum starch wetting, gluten develop- 
ment and hydration and in general a smooth uniform dough will not 
result. Therefore, in a dough which has not been sufficiently mixed, the 
fermentation and conditioning of the dough will be irregular and the 
finished loaves will not be uniform throughout. If mixing is excessive 
the desirable physical properties of the gluten are injured resulting in a 
weak sticky dough. Such a condition will be reflected in the finished loaf 
by creating inferior grain, texture and volume. 
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E. CONDITIONS ON WHICH PROPER TIME AND SPEED 
OF MIXING DEPENDS 


The best mixing time and speed to be employed varies with the type 
of mixer and agitator employed, the type of dough being made, the strength 
of flour, etc. In each case this can be determined locally. 


There are many different types of dough mixing machines available. 
There are high speed, medium speed, and low speed mixers as well as 
mixers having a variable speed. The resulting effect of the mixing process 
on the dough depends not only on the actual speed at which the mixing 
arms rotate (Revolutions per minute) but also upon the arrangement of 
the agitator arms, shape and construction of the mixing bowl, etc. 
Naturally with an increase in the mixing speed of any given mixer, there 
is a corresponding decrease in the time of mixing required. 


In the sponge and dough method, neither the sponge nor the sponge 
and dough are mixed as long as a straight dough. Inasmuch as by this 
method, there are actually two mixing operations involved, a shorter 
period for each is obviously necessary. 


The mechanical mixing of the dough is very important, and has a 
decided effect on the amount of water which can be carried by the dough, 
the development of the gluten, — and the quality and yield of bread 
secured. 


The shape of dough mixing bowl and agitation system of modern 
dough mixers are designed to give the best results possible from the stand- 
point of dough mixing. 


F. DOUGH TEMPERATURE 


The temperature of the dough should be recorded directly after 
mixing is completed. 


As explained in Chapter XI ordinary straight doughs should come 
out of the mixer at a temperature of 76 degrees to 79 degrees F. and 
mature at about 80 degrees F. Sponges should be set at about 74 degrees 
to 78 degrees F. In shops where there is no adequate temperature control, 
—the lower temperatures specified should be maintained. In shops having 
such control, the higher temperature may be used successfully. 


The temperature of doughs directly after mixing can be regulated by 
the temperature of the water used or by the use of a certain calculated 
amount of ice. The method of calculation involved is explained in Chapter 
XII. Other means of cooling the dough are by the use of cooling jackets 
on the mixer or by the introduction of chilled air into the dough during 
mixing. 

The temperature at which the dough matures naturally is governed 
by the temperature of the dough at which the dough is set, the time of 
fermentation and the temperature of the dough room. This subject is 
discussed in greater detail in Chapters XI and XII. 
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VII. FERMENTATION AND CONDITIONING OF 
DOUGH IN TROUGH 


A. TROUGH SPACE REQUIRED 


After the dough is completely mixed, it should be carefully placed in 
a clean dough trough which has been lightly greased and the sides of the 
dough should be pulled over so that the top is smooth. If the standard 
regulation size trough is employed, 2 feet of trough length should be 
used for a straight dough containing 100 pounds of flour. Accordingly 
a barrel mix would require 4 feet of trough length. In the case of sponge 
doughs twice as much trough length should be allowed, because the sponge 
is permitted to rise to a greater extent than a straight dough. Thus the 
sponge containing 50 pounds of flour would require 2 feet of length. This 
same amount of trough space, however, will usually be sufficient for the 
sponge and dough when mixed together. If the troughs on hand are 
longer than necessary, the dough can be confined to the required space 
by means of space boards. If the trough space is too small the dough 
on rising will over-flow. If too much trough space is allowed the dough 
will spread out instead of rising properly. 

If the dough room is not equipped with a humidifier so as to maintain 
the proper amount of moisture in the air, the dough troughs should be 
covered with clean canvas sheets thus preventing excessive evaporation 
and crusting of the doughs in the trough. The control of temperature 
and humidity in the dough room is extremely important and is treated 
as a separate subject in Chapter XII. 


B. FERMENTATION PERIOD 


Fermentation and conditioning of the dough actually starts as soon 
as the dough is mixed and continues until the action of the yeast is 
killed by the heat of the oven. However, the term “fermentation period” 
as generally used refers merely to the time which has elapsed from the 
time the dough is mixed until it goes to the bench or divider,—vr 1n other 
words, the period of time during which the dough is in the trough. In 
cases where bread is made by the Sponge and Dough process, the sponge 
time is the period during which the sponge remains in the trough. The 
total fermentation period is the sum of the sponge time and the time dur- 
ing which the sponge and dough after being mixed together,—remain in 
the trough before being sent to the divider or bench. 


C. TURNING AND FOLDING OF THE DOUGH 
1. TURNING AND FOLDING OF DOUGH EXPLAINED 


The fermentation and conditioning of the dough in the trough should 
be so governed and controlled that when the dough is sent to the divider, 
it will be in the best physical condition for dividing. In other words, the 
fermentation period of any dough must be so gauged that by the time 
the dough has gone through the make-up process and proof it will have 
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acquired its proper age or maturity so as to produce the best quality bread. 
Naturally this is different for different doughs and also varies with the 
shop conditions maintained. Inasmuch as the proper ripening or ma- 
turity of the dough is a very essential factor in the production of good 
bread, this point is discussed more fully in the following chapter. 

In order to obtain the proper physical condition of the dough for 
dividing it has been the custom in the past to “punch” doughs made by 
the straight dough method two or more times. 

However, with the present high grade of bleached flour available it 
has been demonstrated that such doughs should not be actually punched 
but rather turned or folded over by pulling the sides and ends of the dough 
well into the center. Actual punching of such doughs tends to make the 
dough bucky and hard to handle, — while the careful turning or folding 
of dough produces the best. results. However, the word “punch’’ is still 
frequently used to refer to the actual turning or folding over of the doughs. 


2. PURPOSES ACCOMPLISHED BY FOLDING AND TURNING DOUGH 
IN THE TROUGH 


(a) Makes the dough more uniform and equalizes the temperature 
throughout, and brings new food for yeast back into intimate contact 
with each yeast cell. 

(b) Expels a large amount of carbon dioxide which has a retarding 
effect on yeast activity and brings air into the dough thus stimulating 
renewed activity of the yeast, hastening the ripening of the dough. 

(c) Mechanicaily assists in developing the gluten by stretching, thus 
assisting in creating the desired extensibility. 


3. TIME AT WHICH STRAIGHT DOUGH SHOULD BE TURNED 
AND FOLDED 


In general a straight dough is allowed to rise in the trough until 
light, that is, until it will just recede when the fingers are pushed down 
about four inches, and quickly withdrawn. The dough is then cut or 
pulled over for the first time. The final maturity of the dough depends 
largely on the first turn so that it is very important that this be gauged 
very carefully. The subsequent turns if any, depend on the type of 
dough and character of bread desired. Doughs containing Arkady require 
less time on the first rise. This depends on the amount being used and 
strength of the flour. Within certain limits, a dough can be kept from 
ageing by successive folding or turning. 

In modern bakery practice it has been found that the greatest pro- 
duction efficiency and the best quality of bread is secured from the adop- 
tion of shorter time straight doughs maintaining cool dough temperatures 
with liberal amounts of salt and yeast in the dough. In line with this 
progress, the number of times of turning (or punching) the dough has 
been reduced and at the present time, excellent bread is made from “one 
turn” doughs, such as are shown in part II of this book. 


SCIENTIFIC MANUFACTURE OF BREAD 145 


D. HANDLING OF SPONGE DOUGHS 


In general an average short time “sponge” for pan bread is allowed 
to rise until it starts to recede in the trough. It is then mixed in with 
the “dough” and allowed to rise until light enough to recede after the hand 
is inserted and quickly withdrawn. In some cases the total dough is then 
cut over and allowed to rise for a short period of time, depending on the 
size and character of loaf desired. It-is then ready to be divided and - 
scaled. For water rolls, Vienna bread and for bread where exceptionally 
large expansion is required, the sponge is given more time to acquire addi- 
tional age. 

There are various deviations from the above method of handling 
sponges depending on the type employed. In general, short time straight 
doughs will be found preferable to doughs made by the sponge method 
but in those localities where the sponge type of loaf is desired,—the 
adoption of a short time sponge will prove much more advantageous than 
the old and practically obsolete long sponge process. A recent improvement 
in the sponge method of bread making is the Arkady Sponge which is de- 
scribed in Part Two of this book. After an Arkady Sponge is mixed 
with the doughing ingredients, only a few minutes rest is required before 
sending to the divider. 


VIII. DIVIDING AND SCALING 


When the dough has been properly matured in the trough, — it is 
ready to go to the bench or to the dividing machine. The large mass of 
dough is then cut either by hand or machine into pieces,—each of 
which when baked will give a loaf of the desired weight. Each of the 
individual pieces of dough should be carefully scaled so as to insure 
proper weight of the finished loaf and also to avoid any unnecessary loss 
through over-weight. In case a dividing machine is used it should be 
carefully adjusted so as to produce individual pieces of dough of the 
proper weight. A constant check up on the weight of these pieces of 
divided dough also should be made by frequently scaling the pieces as 
they are delivered from the divider. A dividing machine naturally saves 
time and labor and is more accurate than dividing by hand. 

By experience, the baker should always know just what weight of 
dough is required to give him a final loaf of the desired weight. Under 
normal conditions for white pan bread, one pound of bread will be pro- 
duced from 1714 to 18 ounces of dough. Every baker should become 
thoroughly familiar with the bread weight and labelling laws of his 
particular state and be guided thereby in controlling his scaling weights 
so that the weights of his loaves will be strictly in accordance with the 
requirements in question. 

There are many types of excellent dividing machines on the market. 
A divider cutting off one piece of dough at a time is called one pocket 
divider. There are also dividers having two, three and four pockets 
designed to conform to the size of shop in question. Care should be taken 
to set the divider accurately and in such a manner that the dough will 
receive as little “punishment” as possible as it passes through. 
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IX. ROUNDING OR BALLING UP 


In dividing the large mass of dough either by hand or machine 
into pieces of the desired weight, the gas in the dough is still further 
expelled. Before each piece can be moulded, the yeast must be afforded 
a chance to “recover” and to produce enough carbon dioxide gas to raise 
each dough piece so as to render the dough sufficiently pliable for mould- 

- ing. Furthermore, after each piece of dough has been cut by the divider 
or by hand, its sides and edges are open, thus permitting gas formed by 
continued action of the yeast to escape. Therefore, directly after 
dividing the dough, each piece is rounded or balled up so as to put a “skin” 
around it. ; 

If there is no rounding machine available, this operation of course, 
must be done by hand. In either event, a minimum amount of dusting 
flour should be employed. 


It can be readily seen that an enormous amount of time and labor can 
be saved through the use of dividing and rounding machines, and at the 
same time, much greater uniformity in the finished bread is thereby 
secured. 


X.. SHORT OR INTERMEDIATE PROOF 


It is a serious mistake to send the dough directly from the divider to 
the moulding machine. Such practice is not at all conducive to the best 
quality in the finished loaf and should be avoided. 


The individual pieces of dough being rounded should be allowed to 
rest, free from all drafts or chilling for about 10 to 15 minutes. During 
this period, the activity of the yeast will cause each ball of dough to in- 
crease noticeably in volume and to become softer, and more extensible, — 
and in this condition it will mould up nicely without breaking short. 
This short intermediate period of permitting the pieces of dough to rise 
or “recover” from the dividing process is accordingly called the short 
proof or sometimes, the “intermediate,” “preliminary,” ‘‘overhead” or 
“first”? proof. It is poor policy to allow the pieces of dough to “short- 
proof” on the bench unless they are carefully covered and absolutely free 
from drafts so as to prevent them from drying out on the surface or 
crusting. 


Various types of tray proofers are used especially for small doughs. 
These are usually suitably designed cabinets containing trays or drawers 
in which the pieces of dough are placed. 


For larger doughs — overhead proofers are generally used. These 
are usually made up of traveling belts, cups or trays so arranged that 
the pieces of dough can be fed into them directly from the rounder. These 
traveling proofers are so constructed that the speed can be varied and in 
this way the time of “short-proofing” can be accurately controlled. Such 
equipment is encased and protected from drafts so that the desired tem- 
perature and humidity can be maintained. 
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XI. MOULDING 


After going through the short proof process each piece of dough is 
moulded into a dough loaf. Today most bread is moulded by means 
of a machine especially designed for this purpose. Careful adjustment 
of the moulder is very important. Dusting flour is used to prevent the 
doughs from sticking in the divider, rounder and moulder,—but care 


should be taken to see that only the minimum amount is employed for this 
purpose. 


XII. PANNING 


In the making of pan bread, the dough loaves after being moulded 
are placed in the pans which have been very lightly greased. If the greas- 
ing is not uniform, the dough loaves are likely to stick to the pan, result- 
ing in an ill-shaped, crippled loaf. 

Some bakers make the mistake of using too much grease in the pan. 
Not only is this unnecessary extravagance and waste, — but an excessive 
amount of grease in the pan causes the outside of the loaf to actually “fry” 
in the oven instead of baking in the proper manner. 

It is very important that pans of the proper size and shape be em- 
ployed so as to conform to the type of finished baked loaf desired. If the 
pans used for any particular type of bread are not correct in size and 
shape,—the best quality loaf will not result,—even though made from a 
good dough which has been properly handled up to the time of panning. 
New pans of course, should be carefully cleaned, greased and “burnt in” 
before using for baking. Otherwise there will be difficulty in securing the 
proper uniform “bake” and “browning” of the sides and bottom of the 
loaf on the loaves. 

Bread pans should always be kept clean and in good condition. Every 
few weeks the pans should be cleaned in hot water containing about two 
ounces of lye to the gallon, so as to remove any excess grease or dirt. In 
doing this, however, extreme care must be taken to avoid burning the hands 
or clothing with the lye. After this treatment, the pans should be 
thoroughly rinsed two or three times in clean hot water and allowed to 
dry. These pans of course, should then be greased and “burnt-in” by 
placing in the oven similar to new pans before using again for baking 
purposes. 

In panning it is important that each piece of dough is placed so 
that the seam faces the bottom of the pan and that the dough loaves are 
long enough to reach the ends of the pan. 

In placing the pans of dough on the racks many bakers feel it advis- 
able to load the upper shelves first and then work toward the bottom 
in order to avoid scraping any foreign material from the upper racks or 
outside of pans on to the dough loaves below which might happen if the 
reverse order of loading the racks were followed. However, in other 
instances where the temperature and humidity of the pan proofing box 
is not uniform throughout and the upper part of the proof box happens to 
be a little warmer than the bottom, the racks are loaded from the bottom to 
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the top — inasmuch as under these peculiar conditions the loaves on the 
top shelf would proof a little faster, and should therefore remain on the 
racks a slightly shorter period of time than the loaves on the lower shelves. 


XI. PAN PROOFING 


The moulding process naturally compresses each piece of dough or 
“knocks it down” thereby expelling a large amount of the gas. Before 
being baked it is necessary for the dough loaves to rise and attain proper 
lightness. For ordinary pan bread, — the dough loaves should be allowed 
to become at least double in size during proving. Therefore, the dough 
loaves after being panned, are placed in the pan proofing cabinet which is 
a well insulated metal or metal lined wooden chamber in which a uniform 
temperature of 90 degrees to 95 degrees F. and a relative humidity of 
80 to 85% is maintained. At the temperature of proofing the yeast func- 
tions vigorously causing the dough to rise rapidly to the desired height in 
the pan and the relatively high humidity prevents the dough loaves from 
crusting. Under the conditions stated above, the pan proof period usually 
ranges from 380 to 60 minutes. This final proofing of the dough is very 
important and must be accurately controlled. ‘Many a good loaf is spoiled 
in the proof” is a true adage. 


If a dough is underproofed, the gluten has not been stretched enough, 
and the resulting loaf will be small in volume, and somewhat soggy and 
heavy. On the other hand, if the dough has been excessively proofed, the 
gluten has been actually weakened through over-expansion and is in 
danger of dropping in the oven. Such a dough is not strong enough to 
spring up nicely in the oven under the expansion of the carbon dioxide gas 
and air in the dough during the first few minutes of baking. There- 
fore, over-proofed dough will result in a loaf of inferior volume, irregular 
shape, coarse grain and weak texture. Long proofing periods result in 
bread of inferior quality. If doughs appear to be very slow in rising in 
the pan proofing cabinet, the amount of yeast used should be increased. 


Ordinarily “‘split-top” loaves are given one-half to two-thirds as much 
proof as regular plain top pan loaves. 


Excessively high humidity in the proof box will cause drops of water 
to settle out on the ceilings and walls of the proof-box and the water 
dropping on the dough loaves causes unsightly spots and many cripples. 


Excessively high temperatures in the proof-box as well as too pro- 
longed a proofing period promotes the development of foreign organisms 
which weaken the gluten and produce sourness in the loaf. The regula- 
tion of the proper temperature and humidity to be maintained in the 
pan proofing cabinet is very important. Therefore a more detailed ex- 
planation of this subject is covered in Chapter XII. : 


A healthy dough containing liberal quantities of yeast and salt will 
always stand up best in the pans during the proofing process and naturally 
will produce the best quality loaf. 
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XIV. BAKING 
A. THE CONVERSION OF DOUGH TO BREAD BY BAKING 


Of course, it is perfectly obvious to everyone that the baking of dough 
which has been properly conditioned and fermented by yeast action, 
results in light porous bread which is an easily and completely digestible 
food. However, the exact changes in the dough during baking which 
brings about this remarkable conversion are perhaps not so generally 
understood. 


1. OVEN SPRING 


During the first few minutes of baking the yeast functions more 
vigorously and more rapidly than at any previous stage in the bread 
making process. However, when the dough reaches a temperature of 
from 140 degrees to 150 degrees F., the enzymes of the yeast are killed 
and further production of gas ceases. During the first few minutes of 
baking, therefore, the dough rises very rapidly or in other words, attains 
what is familiarly known as oven spring. The expansion of the dough 
loaf in the oven is about equal to that secured in the proof box. This 
final rising of the dough loaves is the result of the following occurrences 
during the first few minutes in the oven:— (1) the rapid production of 
carbon dioxide due to the activity of the yeast, and — (2) the fact that 
a considerable amount of carbon dioxide gas produced in the dough prior 
to its entrance into the oven remains dissolved in the moisture of the dough 
and at the increased temperature of the dough in the oven, — this dissolved 
carbon dioxide is driven off, and aids materially in producing the desired 
“oven spring,’ — and (3) the normal expansion of the carbon dioxide 
gas and air in the dough. The alcohol produced along with the carbon 
dioxide gas by the action of the yeast on the sugary constituents of the 
dough, is quickly evaporated by the heat and escapes from the dough into 
the oven in the form of vapor. 


2. SSETTING OF THE DOUGH 


After the dough has attained its oven spring in the manner described 
above, — the pliability or extensibility of the dough gradually becomes 
Iessened and the dough becomes “‘set.’” In other words, the dough is 
being baked or cooked and is gradually converted from dough into bread. 
This conversion is due to the fact that some moisture is driven out of the 
crumb of the loaf, some of the starch becomes gelatinized and the gluten 
and other protein becomes coagulated. This baked starch-gluten combina- 
tion which includes within itself, the other ingredients of the dough, 
constitutes the light porous bread as we know it today. 


3. CRUST FORMATION 


While the temperature of the oven is in the neighborhood of 400 
degrees F., — the interior of the dough loaf during the baking process 
rarely gets above 212 degrees F. However, the outside of the dough is 
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naturally heated much higher, dextrins are formed at outer surface of 
dough which act as a glaze or more or less brittle baked layer — familiarly 
known as the crust. The golden brown color of the crust is due to the 
toasting or carmelization of the sugar present. 


4. STERILIZATION OF LOAF BY BAKING 


The heat of the oven is sufficient to kill all disease germs and in this 
way the finished baked loaf is sterilized. Therefore, in addition to being 
man’s best food, wholesome and completely digestible, bread is pure and 
clean. 


B. TIME AND TEMPERATURE OF BAKING 


The exact time of baking and oven temperature to be employed 
depends on the type and size of loaf being baked, and the manner in which 
it has been proofed. Usually oven temperatures for baking will range 
between about 375 degrees F. and 450 degrees F. In general, it may be 
stated that for ordinary 1 lb. loaves of pan bread one-half hour’s bake at 
about 425 degrees is about right. Larger loaves require a corresponding 
longer baking period and usually a lower baking temperature. ‘Old’ 
doughs and doughs that have been excessively “proofed” need a higher 
oven temperature. 

Flash heat in the oven is to be avoided inasmuch as such a condition 
causes a crust to form on the dough loaves before the inside is properly 
baked. Furthermore, flash heat will often cause an intense darkening in 
crust color which is very undesirable. The importance, regulation and 
measurement of oven temperatures is discussed more fully in Chapter XII. 

In a properly baked loaf — the crumb is springy and when pressed 
down by the hand, the loaf will gradually spring back again. In an under- 
baked loaf, the crumb will be somewhat doughy and the loaf will not spring 
back when pressed down with the hand. 


C. LOSS OF WEIGHT IN BAKING 


The loss of weight of the dough loaf during the baking process is 
due mainly to the evaporation of moisture from the dough. 

As explained in a preceding paragraph concerning dividing and 
scaling, one pound ordinary pan bread dough loses about 114 ounces 
weight during baking. The baking loss for hearth bread is usually a little 
greater than that for pan bread. The actual loss in baking depends on the 
character of the dough when placed in the oven, the size and type of bread 
being baked and the general oven conditions. In general it may be stated 
that, the loss in baking is increased by :— 


(1) improper baking temperatures 
(2) lower humidity in the oven 
(3) longer baking time. 


Each individual can best determine his own baking loss and necessary 
scaling weight by actual observation and experience. 
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D. OVENS 
1. GENERAL REMARKS 


The ovens used in the up-to-date bakery of today are remarkably 
efficient and represent a vast improvement over the type of oven used years 
ago. It is not within the scope of this book to describe the many various 
different kinds of ovens now in use. Briefly, ovens for bread baking may 
be divided into two main classes; first, those in which the loaves remain 
stationary after being loaded into the oven until removed after being 
baked, and second, those in which the dough loaves are transported or 
circulated thru the baking chamber during the baking process. 


There are of course, different types of each of these classes of ovens. 
— The peel oven both of the stationary and portable types as well as the 
draw plate oven are examples of the first class. 

The rotary, reel and traveling ovens are examples of the second 
class of ovens. 


The traveling type of oven is one in which the floor of the oven is so 
constructed that it can move thru the baking chamber in the form of an 
endless belt. Thus the dough loaves can be loaded in at one end and are 
carried along thru the baking chamber and discharged at the opposite 
end. The temperature of the oven and speed of the traveling floor are so 
regulated that by the time the bread reaches the end of the oven it is 
completely baked. 

Different types of ovens are constructed so as to conform to the type 
of fuel to be used, such as gas, coke, coal, fuel oil or electricity. 

The fire box of the modern oven is of course, separate from the baking 
chamber, but so arranged that the heat will circulate properly around the 
baking chamber in order to give it the even heat required. The control 
of the temperature and humidity and the use of steam in the oven are 
discussed in Chapter XII. 

Naturally the amount of bread or other bakery products which can be 
made within any given period of time is limited and controlled by the 
size and capacity of the ovens. 


2. CARE IN LOADING AND UNLOADING OVEN 


In removing the dough loaves from the proof box, — and in loading 
them into the oven, extreme care should be taken to avoid jarring the 
dough, inasmuch as the dough at this point is very easily knocked down 
and crippled for baking. 

In loading a peel oven each pan should be placed on the peel so that 
the end edge of the pan is square or in line with the front of the oven. 
One half of the oven should be loaded first, working naturally from the 
rear to the front; — then the other half of the oven should be filled in 
the same manner. In removing the baked loaves, the half of the oven 
which was filled first naturally should be emptied first. The freshly 
baked loaves should be handled gently as they can he easily damaged by 
rough handling. 
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XV. COOLING AND WRAPPING OF BREAD 


After bread is baked of course, it must be properly cooled before 
wrapping or packing for delivery. If bread is wrapped before it is 
sufficiently cooled there is considerable danger of the subsequent develop- 
ment of mold and rope in the loaf. A recent report of work done at The 
American Institute of Baking stated that the temperature of the interior 
of the loaf should be brought down to at least 95 degrees F. before wrap- 
ping. 

Bread should be cooled gradually in order to avoid the cracking of the 
crust which is likely to result if the bread is unduly chilled directly after 
its removal: from the oven. It is advisable to cool the bread in a fairly 
humid atmosphere in order to keep the loss of moisture from the loaves 
during the cooling as low as possible. In the winter time especially, it 
is quite often necessary to raise the humidity of the cooling room mechani- 
cally. 

Of course, the exact time of cooling necessary depends on the actual 
temperature and humidity of the room. However, in general from one 
to two hours’ time is required. In the average bakery, bread will cool 
more rapidly in winter than in summer, and it is frequently necessary to 
cool the cooling room in the summer and warm up the same in winter. 

Bread in smaller bakeries is most generally cooled by removing the 
freshly baked loaves from the pans and placing the loaves on racks. In 
loading these racks, it is advisable to fill the upper trays first and the lower 
trays last due to the fact that the temperature at the bottom of the rack 
of bread will be somewhat lower than at the top. Consequently, the loaves 
on the bottom will cool slightly faster. 

When bread is cooled in this manner, it is usually advisable to keep 
the racks of hot bread in the oven room for about 15 to 20 minutes before 
removal to the cooling room which is considerably lower in temperature. 
Bread should not be wrapped if any condensed moisture has gathered 
on the surface of the loaf. 

In some of the large bakeries, very successful cooling equipment in 
the form of special conveyors has been installed and frequently adequate 
provision is made for controlling the temperature and humidity of the air 
through which the loaves pass during the cooling process. In these cases, 
directly after coming out of the oven, the loaves are placed on the conveyor 
and are gradually cooled under scientific conditions just to the proper 
point for wrapping. 
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ESSENTIAL FACTORS INFLUENCING 
BREAD QUALITY 


SECTION ONE 


THE IMPORTANCE OF YEAST, SALT AND 
COOL DOUGHS 


I. INTRODUCTION 
The preceding chapter emphasized the importance of the proper 
selection and handling of the raw materials used in bread making and 
also described briefly the various steps involved in making and handling 
doughs in the commercial manufacture of bread according to modern 
methods. 

Obviously the most important phenomenon in bread making is the 
fermentation and conditioning of the dough by the activity of yeast, the 
“Soul of Bread.” Because of this it has been rightly said that a thorough 
knowledge of dough fermentation and conditioning comprises the entire 
art and science of bread making. The complex and numerous changes 
which take place in the dough batch through the activity of the yeast are 
responsible for the conversion of the mixed mass of raw materials into 
a light porous dough which when baked, gives us leavened bread as we 
know it today. 

In arriving at utmost efficiency in production, it is absolutely essential 
to maintain a healthy, vigorous fermentation of the dough. Therefore, 
the controllable factors which influence panary fermentation should be 
thoroughly understood by every baker so that he may properly regulate 
the same in order to attain the greatest efficiency in production. 

In view of this, section two of this chapter has been prepared for 
the purpose of explaining in detail the science of dough fermentation and 
conditioning and the part played by the various dough batch ingredients 
and shop conditions in this connection. 

Section one of this chapter contains practical information regarding 
the three main factors influencing dough fermentation, namely yeast, 
salt and temperature, together with the reasons why the liberal use of 
yeast and salt and the maintenance of cool dough temperatures represents 
the safest way of insuring the most economical production of high quality 
bread. Section one of this chapter also contains a brief description of 
the principal methods of bread making. 


II. THE INFLUENCE OF YEAST SALT AND 
COOL DOUGH TEMPERATURE ON THE 


QUALITY OF DOUGH AND LOAF 


The character of bread depends on the manner in which the dough is 
matured, ripened or conditioned. Experience has proven beyond a doubt 
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that short time doughs in which the fermentation starts slowly but 
increases noticeably toward the end of the fermentation period and in the 
proof will always give the best results. This means a strong, healthy 
fermentation process made possible by the use of liberal quantities of 
yeast, the full amount of salt and the maintenance of cool dough tempera- 
tures. 


A. LIBERAL AMOUNTS OF YEAST 
The use of plenty of yeast naturally raises and conditions the dough 
quickly and to the best advantage, at the same time contributing flavor 
and food value to the finished loaf. The advantages of the use of plenty 
of strong yeast in the dough batch are further explained in section two of 
this chapter and also in Chapter IV. 


B. FULL AMOUNT OF SALT 
The use of 2% of salt has a very valuable effect in binding or 
strengthening the gluten so that it will hold the carbon dioxide gas and 
expand nicely without tearing, thus insuring good grain and texture in 
the finished baked loaf. 


C. COOL DOUGH TEMPERATURE 

While the temperature of the dough out of the mixer is important, — 
the temperature at which it matures is even more important. Keeping 
the doughs relatively cool, and using the full amount of salt but at the same 
time maintaining a vigorous, healthy fermentation will prevent the growth 
of undesirable bacteria and “wild” yeasts and the development of any ex- 
cessive acidity in the dough which would weaken the gluten and result 
in a coarse dark loaf of poor flavor. Doughs in which the yeast and salt 
have been cut and where high temperatures are used, favor the develop- 
ment of these undesirable organisms. 


III. DEFINITE ADVANTAGES SECURED THROUGH 
THE USE OF SHORT TIME COOL DOUGHS 
AND LIBERAL AMOUNT OF YEAST AND 
SALT 

It may be interesting to know just how and why numerous advan- 
tages are secured by reducing the fermentation period through the liberal 


use of yeast, and at the same time maintaining cool dough temperatures 
and the full amount of salt. 


A. A BETTER APPEARING LOAF 
Due to the fact that less sugar is consumed and lost during the shorter 
fermentation period, more of it is retained in the loaf and the result is 
a better bloom. 
Furthermore, the dough loaf is in a firmer, stronger condition and 
the oven spring is such that a more uniform and symmetrical loaf is 
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secured than can be obtained from a dough which has undergone a pro- 
longed fermentation. 

In addition to this, due to the healthy firm condition of the gluten, 
a fine uniform grain and smooth velvety texture is secured. 


B. BETTER FLAVOR 


A loaf produced by a short time dough is sweeter and retains more 
of the natural blended flavor of the dough ingredients than a loaf pro- 
duced from a long time dough, in which excessive acidity has developed 
thereby creating a slight sourness which is far from appetizing. 


C. GREATER UNIFORMITY 


The temperature of the dough during fermentation has a marked 
effect on the changes which take place in the dough in the trough. Con- 
trol of temperature and humidity in the dough room is very essential to 
the production of good bread. During a short fermentation period in 
the average bakery it is much easier to keep the temperature and humidity 
under regulated control than it is over a longer period. In such cases, 
more uniform results can be secured from short time doughs than from 
long time doughs. 


D. IMPROVED KEEPING QUALITIES 


In a dough which is kept cool and which contains plenty of salt and 
liberal quantities of yeast, the water is more tightly and completely re- 
tained in the dough structure than in a dough where the gluten has been 
overdeveloped through a long fermentation period. Furthermore, the 
short time dough will retain more moisture during the baking and the 
resultant loaf will not stale nearly as quickly as a loaf made from a 
dough which has undergone prolonged fermentation. 


E. INCREASED YIELD 
Aside from the improved quality in bread, due to the maintenance of 
a short vigorous fermentation, the increased yield secured usually more 
than offsets the cost of the additional yeast required, thus effecting a real 
saving for the baker. 
The increase in yield is due primarily to the following reasons: 


1. INCREASED ABSORPTION AND RETENTION OF MOISTURE 

A greater absorption can be obtained in a cool dough. Less water 

is lost during fermentation and during the baking process from doughs 
that have been subjected to a short well controlled fermentation. 


2. DECREASED FERMENTATION LOSS 
Yeast acts on the sugary substances in the dough, and some of this 
sugar igs consumed in furnishing the carbon dioxide gas which raises the 
dough. 
In long time doughs, which are punched a greater number of times, 
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— more of this gas is lost. When it is remembered that this costs money 
and that for each pound of carbon dioxide produced, two pounds of sugar 
are used up, it can be easily understood that it is advisable to keep this 
loss of sugar as low as possible. The use of short time doughs accom- 
plishes just such an economy. Furthermore, more moisture is naturally 
lost by evaporation from a long time dough than from a short time dough. 
Frequently the replacement of long time doughs with short time cool 
doughs will mean the reduction of a 3% loss during fermentation down 
to less than 1%. 


F. SAVING IN TIME AND LABOR 


The saving in time and labor made possible by short time doughs 
needs no explanation. It is obvious that it is distinctly advisable for 
every baker to avail himself of the opportunity to effect such an easy 
means of cutting down on overhead expense. 


IV. LONG TIME DOUGHS AND REDUCED 
AMOUNTS OF YEAST ARE FALSE 
ECONOMIES, AND UNPROGRESSIVE 

When the eating and keeping qualities of the loaf are considered, — 
not to mention the increased yield of bread and the saving in time and 
labor, — the advantage of short time doughs whether made by the straight 
dough method or by the sponge and dough method are obvious. However, 
some bakers in their desire to minimize the cost of raw materials, have 
made the fatal mistake of believing that by reducing the quantity of 
yeast — increasing the dough temperature, cutting down on the salt and 
lengthening the fermentation period accordingly, —they will actually 
effect a saving. Yes, apparently there is a reduction in the mere cost 
of the materials put in the dough batch, — but this is a false saving and 
but a small part of the whole story. 

It is interesting to note the statements made by a man who has spent 
considerable time in maintaining utmost production efficiency in one of 
the large and successful bakeries in this country: 

“The wide awake baker has learned by years of experience that 
better Bread is made by the short process; that the slight additional cost 
for the Yeast is more than compensated for by the shortening of the time, 
saving of labor, higher absorption, increased yield, greater volume, im- 
proved quality of Bread and increased sales.” 

He goes on to say: 

“The eating of Bread made with plenty of Yeast creates the appetite 
for more Bread.” 


Vv. TWO PRINCIPAL METHODS OF BREAD 
MAKING 


The two different systems of bread making have been described in 
Chapter X from the standpoint of mixing and handling the doughs. 
However, a further explanation of these two systems may be of interest. 
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A. STRAIGHT DOUGH METHOD 

According to this method of bread making, — the ingredients con- 
tained in the dough batch are all mixed together at one time and the 
entire dough is fermented and conditioned uniformly to the proper extent. 
This is the most modern and simplest method of bread making and when 
followed in the proper manner, produces a loaf having very definite de- 
sirable characteristics such as compact grain, a very pleasing sweet flavor, 
and improved eating and keeping qualities. 


B. SPONGE-DOUGH METHOD 
1. EXPLANATION 

This system of bread making is often termed the sponge and dough 
method: As the name indicates a part of the flour, water, yeast and some- 
times sugary agents, shortening and Arkady are first mixed together to 
form the sponge which is allowed to rise and mature to a greater degree 
than a straight dough. After having matured to the desired extent,—it 
is then remixed together with the remainder of the ingredients. The final 
dough is then again placed in the trough and allowed to rise and condition 
for a short time and then made up in the regular way. By this method, 
the sponge part itself—from one standpoint,—is actually overaged and 
then mixed with the remainder of the raw materials and the entire batch 
then conditioned to secure the final degree of ripeness desired. 

Bread produced by this method possesses certain characteristics pecu- 
liar to sponge doughs. The loaf is usually very soft, and quite large. The 
crumb is quite white, but its keeping qualities are usually inferior to those 
of a loaf made by the straight dough method. If a long time sponge is em- 
ployed, the flavor of the loaf is apt to be slightly sour, and is usually 
considered much less desirable than the flavor of a loaf made from a 
straight dough. It may be interesting at this point to note the different 
types of sponge doughs. 


2. LONG TIME SPONGES 
A long time sponge is one which is allowed to ferment for five to 
ten hours or longer. Years ago, long time sponges were quite generally 
used. However, at the present time they have been discarded by pro- 
gressive bakers, because of the comparatively low yields and the inferior 
keeping quality of the bread secured, as well as the tremendous amount of 
time required to make bread by such a method. 


3. SHORT TIME SPONGES 
(a) PLAIN SPONGE AND DOUGH SYSTEM 


Gradually with the growth of progress in the knowledge and science 
of bread-making, the old long time sponge method was replaced by straight 
doughs, due to the improved quality in the finished loaf and the saving 
in time and money effected. Then later studies concerning improved 
baking methods demonstrated, that by reducing the fermentation by the 
use of liberal quantities of yeast, but at the same time maintaining a goodly 
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amount of salt and keeping the doughs cool, greater efficiency in produc- 
tion and a loaf of still better quality bread would be secured. 

In those territories where the people seem to still prefer the “sponge” 
type of bread, bakers have found that similar benefits could be secured 
if short time sponges were used in place of long time sponges. Therefore, 
in those cases where the sponge and dough method is still being used, 
sufficient yeast should be used so that the sponge will mature in 314 hours 
or less. The advantages resulting from shortening the sponge time in 
this manner are so obvious, that no progressive baker employing sponge 
doughs would think of going to the old long time sponge after once using 
a 3 or 4 hour sponge. 


(b) ARKADY SPONGE AND DOUGH METHOD 

In making bread by the modern short time sponge and dough method, 
it has been found distinctly advantageous to include from 14 to 14% of 
Arkady in the sponge and also 2% of yeast based on the total amount 
of flour employed, setting the sponge at a temperature of 74 degrees to 
76 degrees F. 

In part 2 of this book will be found an ideal Arkady sponge formula 
representing a three hour process and produces far better bread than can 
be secured from an old long time sponge and dough formula. 


(c) SPONGE AND ARKADY DOUGH METHOD 
In using Arkady in connection with the Sponge and Dough method 
some bakers prefer to add Arkady at the doughing stage instead of in the 
sponge. This can be done in a very simple manner. Merely set your 
regular short time sponge and add to the dough part 14 to 14% of Arkady 
based on the total amount of flour used. Such a formula will be found 
in part two of this book. 


VI. ADVANTAGES OF THE STRAIGHT DOUGH 
METHOD 
A. FLAVOR AND KEEPING QUALITIES 
While a loaf made by the long time sponge and dough method may 
have good expansion and interior whiteness, it will lose its flavor quickly 
and by the time placed on the consumer’s table it will usually be found to 
be neutral in flavor carrying no appetite appeal. In general, the “eat- 


more” qualities of a good straight dough loaf will go far toward increasing 
the sales of bakers’ bread. 


B. FLEXIBILITY IN HANDING DOWN IN THE EVENT OF 
A BREAK DOWN IN MACHINERY 
1. STRAIGHT DoUGH METHOD Is ACTUALLY MorE Foot PRoor THAN 
SPONGE AND DouUGH METHOD 
Many bakers seem to believe that the sponge and dough method is 
safer and more fool-proof or in other words that if a break down in 
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machinery occurs, they can knock down the sponge and add more sugar 
and shortening and still produce a good loaf or at least a marketable 
product. Actually, however, in the case of a three or four hour sponge, 
there will be much more dough setting on the floor in the event of a break 
down than there will be if a two hour straight dough is used. 

Furthermore, the straight dough can be put back into the mixer in 
exactly the same way as the sponge by adding the extra ingredients neces- 
sary to sweeten and freshen up the dough. In doing this, however, care 
should be taken to avoid mixing the dough too much thus breaking the 
gluten structure. 


C. STRAIGHT DOUGH METHOD SAVES TIME, LABOR AND 
OVERHEAD EXPENSE 


In a straight dough, all the ingredients for the dough batch are mixed 
together in one operation, forming one large mass of dough. However, 
by the sponge-dough method the total dough batch is made up in two 
operations and handled twice. In other words, the sponge is first mixed, 
placed in the trough and allowed to rise. It is then taken out, put back 
into the mixer ‘“‘broken up’”’ and mixed with the rest of the necessary in- 
gredients to form the final dough which is again placed in the trough for a 
certain period before going to the divider and scaler. Double mixing 
requires more refrigeration,—a big cost factor... Thus, considerable extra 
work and expense is involved in making bread by the sponge and dough 
method. 


VI. THE ESSENTIAL POINT IN MAKING 
QUALITY BREAD 


The best common sense method of bread making so as to secure the 
maximum value from the raw materials used is to make a short time 
straight dough according to a good formula, taking the dough slightly on 
the young side, thereby producing a loaf of bread that has good eating 
quality, appetite appeal and builds up repeat orders. Such a system is not 
only simple and safe, but assures full value from all ingredients used. The 
success of a tremendous number of bakeries today has been due to the 
adoption of short time, cool doughs in place of the old, out-of-date long 
time doughs. 
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SECTION TWO 


DOUGH FERMENTATION AND 
CONDITIONING 


I. MEANING OF THE TERM FERMENTATION 


A. SCIENTIFIC DEFINITION 


Strictly speaking, fermentation is defined as the transformation of 
organic substances brought about through the agency of certain minute 
living organisms. According to this technical definition there are many 
different kinds of fermentation — the nature of each depending on the 
type of organisms present, — i. e. alcoholic, acetic, lactic, butyric, etc. 
The normal healthy fermentation of a bread dough is due to the desirable 
changes brought about by the yeast. This type of fermentation is termed: 
“alcoholic” inasmuch as the yeast breaks up some of the sugar present, 
forming the gas, carbon dioxide, which raises the dough and alcohol which 
readily vaporizes and vanishes from the loaf in the oven. 


B. PANARY FERMENTATION 


By years of usage the word fermentation in the bakery without 
further qualification has been popularly established to designate the fun- 
damental chemical and physical changes brought about in the mass of 
mixed dough ingredients, by the presence and action of yeast. 

In spite of this, and because of the fact that there are other types of 
fermentation known which are neither desirable nor common to bread 
making and which are caused by other organisms than yeast, the mere 
word “fermentation” is sometimes misconstrued to convey an erroneous 
and unsavory idea. 

In order to overcome any possible confusion of this nature, the ex- 
pression ““Panary Fermentation” is frequently used to represent the essen- 
tial changes in the dough batch — initiated and sustained by the action 
of the yeast. 


Il. HOW YEAST ACTIVITY BRINGS “ABOUT 
THE PANARY FERMENTATION OF 


THE DOUGH 

Dough fermentation and conditioning are brought about mainly by 
the action of the yeast enzymes in the dough batch. An explanation of 
enzymes and their action will be found in Chapter IV. 

The activity of the yeast begins as soon as the dough is mixed and 
continues until killed by the heat of the oven in the baking process. The 
action of the yeast is often considered as two fold;— namely, the raising 
of the dough and the maturing or ripening of the dough. These two 
fundamental actions are explained in the following paragraphs. 
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A. PRIMARY ACTION — RAISING OF THE pouGH is 


This is mainly the result of the action of three yeast enzymes, and may 
be explained as follows :— 

1. INVERTASE converts any cane sugar present into two simple forms 
of sugar, namely glucose, often spoken of as dextrose, and fruit sugar, 
known as fructose. These two simple sugars are directly fermentable by 
yeast. A combination of Seu parts of dextrose and fructose is known 
as invert sugar. 

2. MALTASE converts any malt sugar present into fermentable dex- 
trose. 

8. ZYMASE acts on the invert sugar and dextrose breaking it up into 
gas, carbon dioxide, and alcohol. The carbon dioxide gas thus created 
throughout the mass of dough envelops itself in the gluten, expanding it, 
causing the dough to rise, and to become light and porous. 

The evolution of carbon dioxide gas in the dough also contributes 
to the gradual creation of a certain small amount of acidity in the dough 
which in turn assists directly or indirectly in softening the dough and 
imparts necessary stretching qualities to it. 

The alcohol produced along with the carbon dioxide gas evaporates 
readily from the dough and disappears from the dough loaf during the 
baking process. This alcohol, however, may exert a slight softening effect 
on the gluten. 

In addition to the carbon dioxide and alcohol produced from the sugar - 
by the action of the enzyme, zymase, there also is formed very small 
amounts of glycerin, succinic acid and other substances which undoubtedly 
contribute to the pleasing flavor of the finished loaf. 


B. SECONDARY ACTION — CONDITIONING OF THE DOUGH 


Dough may be considered to be made up of tiny particles of starch 
and gluten meshed together and combined with the yeast cells and other 
constituents of the dough batch. 

The maturing, ripening, conditioning or mellowing of dough is due 
to the various changes brought about in the starch gluten combination by 
the action of the yeast, which results in softening the dough, making it 
more pliable. These changes not only impart extensibility to the dough 
and permit it to stretch under the pressure of the carbon dioxide gas with- 
out breaking short but also enable the dough to absorb and retain more 
water within itself, — in other words, the gluten becomes more completely 
hydrated. Thus, this action makes possible the spongy, springy character 
of the dough which results in light and easily digestible bread. This 
mellowing or conditioning of the dough occurs simultaneously with the 
production of the carbon dioxide gas which causes it to rise and to become 
light and porous. 

While many people consider the so-called primary and secondary 
functions of yeast as independent actions, — a study of the situation 
shows that the two occur at the same time and actually overlap and merge. 

The conditioning of the dough, largely dependent on yeast activity, — 
is discussed more fully in the following paragraphs. 
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III. EXPLANATION OF DOUGH CONDITIONING 
A. INFORMATION LACKING REGARDING DOUGH CONDITIONING 


It may be well to state here that complete and definite knowledge is 
lacking concerning just how and why this mellowing or ripening of the 
dough takes place. The results of research work done along this line 
have been somewhat conflicting. Undoubtedly, the liquefaction of some 
of the starch particles and the softening of the gluten which takes place 
during the fermentation period, are the causes for the softening or ripen- 
ing of the dough. 

Extensive research work is continually revealing new and essential 
knowledge concerning the Colloidal chemistry of dough. Much of this 
work shows definitely that the life and activity of yeast in the dough exert 
directly or indirectly a much more powerful influence in ripening the 
dough than was ever realized before. 


B. THEORIES REGARDING DOUGH CONDITIONING 


A brief resumé of the situation, according to present day knowledge 
is interesting. Some authorities believe that dough conditioning is due 
chiefly to the direct action of the proteolytic enzymes contained in the yeast, 
and to some extent in the flour. 


Others claim that the conditioning or mellowing of the gluten-starch 
combination in panary fermentation depends on the Hydrogen Ion Con- 
centration or effective acidity gradually developed in the dough, either 
by its direct action or through the stimulation of diastase and the other 
enzymes present in the dough. 

It is very likely, however, that both of these theories play an im- 
portant part in the proper conditioning of bread doughs, during the pan- 
ary fermentation process. 


IV. HYDROGEN ION CONCENTRATION OF 
THE DOUGH EXPLAINED 
A. DEFINITION 


Hydrogen ion concentration means the intensity or degree of acidity 
irrespective of the actual quantity of acid present. Hydrogen ion con- 
centration is the measure of actual effective active acidity and is expressed 
by the term: “pH.” The higher the pH number, the lower the actual 
active acidity and vice versa. For instance, a dough with a Hydrogen 
Ion Concentration of pH = 5.9 contains less active acidity than a dough of 
pH =5.1. 

At the time of mixing, most ordinary bread doughs possess a hydrogen 
ion concentration of about pH = 6.0 but as the fermentation of the dough 
progresses, this effective acidity is increased to about pH = 5.2 which ap- 
pears to represent about the optimum condition for the dough according to 
the present commercial methods of bread-making. It is also significant to 
note that this development of acidity in the dough assists in preventing 
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the growth of “rope” and other foreign organisms which would act very 
detrimentally on the finished baked loaf. 


B. DEVELOPMENT OF HYDROGEN ION CONCENTRATION 
BY YEAST ACEIVITY 
The development of this effective acidity in the dough may be ascribed 
partly to the formation of the carbon dioxide gas, although recent research 
work indicates that part of the. effective acidity in the dough is created 
slowly and progressively in some other much more obscure manner through 
the life and action of the yeast. 


C. MECHANICAL ADDITION OF ACIDS CANNOT REPLACE 
ACIDITY DEVELOPED BY YEAST ACTION 


It is significant to note that nature has endowed-yeast with the 
peculiar power of creating a suitable hydrogen ion concentration in the 
dough batch for the effective action of the various enzymes of yeast and 
flour. From a practical standpoint, it is impossible for the gradual 
mechanical addition of various acids in regulated amounts to satisfactorily 
replace the effective acidity produced gradually and steadily thru the 
natural functioning of the yeast. 


D. RECOGNITION OF THE HYDROGEN ION THEORY 


Although further research work is necessary in order to ascertain the 
exact nature of the changes taking place in the colloidal dough, which 
are responsible for dough conditioning — the Hydrogen Ion Concentration 
undoubtedly plays a large part. 


V. RIPENING AND MATURING OF DOUGHS 
A. WHEN A DOUGH IS “READY” OR PROPERLY MATURED 


It is difficult to describe in words, just when a dough is ready or when 
it should be turned and when it should be sent to the divider. 

A dough is said to be ready when the correct relationship between the 
conditioning of the dough and raising of the dough has been established 
through yeast action. In other words, the duration of the fermentation 
period should be so regulated that when the dough is sent to the divider, 
it will be in the best physical condition to pass through the make-up 
machines or to be made up by hand. This is very necessary if the desired 
loaf characteristics are to be secured in the finished bread. Naturally, 
the time at which a dough is “ready” or sufficiently matured in the trough 
depends on the rate of panary fermentation, which in turn is governed 
by the character and amount of ingredients used — the stiffness of the 
dough, the manner in which they are mixed, the temperature of the dough 
as well as the temperature and humidity of the dough room. 

’ The appearance and “feel” of the dough indicates to the baker just 
when a straight dough should be turned or sent to the divider, and also 
the proper time at which a sponge should be remixed with the dough 
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ingredients. These practical indications have been explained in Chapter 
X, and must be determined locally in each shop in order to insure proper 
ripeness of the fermented dough, so that it will be neither too young 
nor too old. 

If a baker does not know the exact fermentation time to be employed 
in order to secure the best results in any given case, he can determine this 
by a series of laboratory scale baking tests. Each of these small test 
doughs should be mixed and allowed to ferment under exactly the same 
conditions with the exception that the fermentation period of each is dif- 
ferent. For instance, one dough should be given a fermentation period 
which is judged to be correct according to the feel and appearance of the 
dough. One or two doughs should be given shorter fermentation periods 
and one or two doughs should be allowed longer fermentation periods. The 
difference between the fermentation period of each of these test doughs 
should be about 15 minutes, and an accurate record of these times should 
be kept. Each dough should be made up and baked in the regular way. 
Then by comparing all the finished baked loaves, the baker can easily 
determine which has been given the proper fermentation period. 


B. YOUNG AND OLD DOUGHS 


A “young” dough is one which has been insufficiently fermented and 
conditioned. Conversely an “‘old’’ dough is one which has been over-aged. 


C. ADVISABILITY OF TAKING DOUGHS SLIGHTLY ON THE 
YOUNG SIDE 

In modern bakery practice it has been found that the best resulting 
loaf is secured by taking the dough slightly on the young side. In this 
way fermentation losses are reduced and the resulting loaf will possess 
better eating and keeping qualities. In cases where poor bread is secured, 
the cause can often be traced to the fact that the doughs have been over- 
aged; thereby, producing a loaf poor in eating and keeping qualities. 


D. CHARACTERISTICS OF DOUGHS WHICH ARE TOO YOUNG — 
AND RESULTING BREAD 

While doughs taken slightly on the young side produce the best bread, 
they should not be “too young.”’ Doughs which are too young have been 
insufficiently matured and exhibit the following undesirable character- 
istics: 
. Toughness, but will break short if stretched. 
. Stickiness in make-up machines. 
. Slowness and stickiness in proof. 
. Crust colors rapidly and deeply in oven. 
. Difficulty in baking out properly. 
. Small oven spring. 

The loaf produced from such a dough will have the following char- 
acteristics: 
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. Small volume. 

. Dark reddish brown crust. 
Sharp corners. 

. Crust blisters. 

Coarse grain. 

. Yellowish crumb. 

. “Wild” breaks. 

. Blind split in split top loaves. 
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E. CHARACTERISTICS OF DOUGHS WHICH ARE TOO OLD — 
AND RESULTING BREAD 


Old or over-aged doughs in general are indicated by the following: 


1. Weakness of dough—breaks readily. 

. Stickiness in make-up machines. 

. Frequently starts to rise in oven and then drops. 
. Strong noticeable odor of dough. 

. Crust colors very slowly in oven. 
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The loaf produced from such a dough is usually characterized by: 


1. Pale Crust. 

. Grey crumb. 

Weak texture—crumbles easily. 
Open grain. 

Strong odor, poor flavor. 

. Poor keeping qualities. 

. Irregular break and shred. 
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VI. HOW YEAST IS NOURISHED AND ITS 
ACTIVITY SUPPORTED IN THE 
DOUGH BATCH 


A. REQUIRED FOOD FOR YEAST ACTIVITY SUPPLIED BY 
FLOUR, SUGARY AGENTS AND ARKADY 


In order to promote the normal and healthy activity of yeast, the 
following nutrition must be available: 


1. Soluble nitrogen compounds. 

2. Fermentable carbohydrates. 

3. Essential Mineral Salts. 

In the making of bread,—these necessary nutrients are furnished 
by the dough batch ingredients, mainly flour, malt extract or other sugary 
agents and added mineral salts such as Arkady. In order to be utilized by 
the yeast the substances supporting yeast activity must be available in 
the form of a solution, that is dissolved in some of the water of the dough 
so that they may diffuse or soak through the membrane of the yeast cells. 
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B. NITROGEN AND MINERAL FOOD SUPPLIED BY FLOUR, 
MALT EXTRACT AND ARKADY 


The soluble nitrogen compounds required by the yeast are secured 
at the start from the small amount of soluble proteins normally present 
in the flour, from the malt extract if used, or from the addition of a suitable 
inorganic nitrogen compound supplied by Arkady, which furnishes a 
readily accessible and easily assimilable form of nitrogen food for the 
yeast stimulating its activity in the dough batch. As the fermentation 
of the dough proceeds the slow but steady development of active acidity 
together with possibly some proteolytic activity results in the progressive 
conversion of some of the insoluble protein of the flour which is in- 
accessible in that form as food for the yeast, into soluble substances such 
as peptones, which soak through the cell wall of the yeast plants, thereby 
supporting the life and activity of the yeast. 

Mineral salts, such as compounds containing calcium, potassium, 
phosphates, ammonium substances and oxidizing salts are derived mainly 
from the flour, malt extract and Arkady. Arkady represents a definite 
mixture of mineral salts, prepared especially for use in bread making. 


C. CARBOHYDRATE FOOD SUPPLIED BY FLOUR AND ADDED 
SUGARY AGENTS 
The fermentable carbohydrate food necessary for the yeast is fur- 
nished by the natural malt sugar present in the flour and by other added 
sugary agents. The sugar dissolved in the water of the dough, diffuses 
through the outer membrane of each yeast cell into the interior where 
a very small portion of the sugar is actually assimilated by the yeast yield- 
ing heat and nourishment to keep it alive and active. A much greater por- 
tion of the sugar is attacked by the yeast and converted by the enzymes — 
invertase and maltase, into a simpler form of sugar, which is then acted 
upon by the enzyme — zymase, forming alcohol and carbon dioxide gas. 
These resulting products diffuse out through the cell walls of the yeast 
and the dough is raised by the carbon dioxide. 


VII. THE EFFECT OF THE VARIOUS DOUGH 
INGREDIENTS ON PANARY FERMENTATION 
A. YEAST 

The character of the fermentation of any dough is primarily dependent 
on the strength and nature of the yeast itself. Other conditions being 
equal, the rate of dough fermentation is increased by the use of stronger 
yeast and decreased if weaker yeast is used. In like manner, the greater 
amount of yeast employed the more vigorous will be the resulting fer- 
mentation. Bakers’ yeast should not exhibit a “flashy” start in activity 
in the dough batch,*but should bring about a healthy panary fermentation 
which begins slowly and increases noticeably in vigor toward the end of 
the fermentation process, namely, in the proof box and oven, so as to yield 
the best character of bread. 


f 


172 A TREATISE ON BAKING 
ca 


It is a well established fact, that cutting down on the quality or 
quantity of yeast used in any dough is false economy. In his text-book 
“The Technology of Bread Making,” Professor Jago says: 

“First select the strongest and purest yeast you can get for the money 
and don’t be afraid to use sufficient of it.” 

The proper use of liberal quantities of strong yeast results bay 
greater yield of better bread and effects a considerable saving in time and 
labor. ; 


B. FLOUR 

As explained previously, much of the nutrition of yeast in the dough 
batch and the consequent support of its activity is derived from the con- 
stituents of the flour. In raising the dough, yeast conditions the gluten — 
stronger flours naturally. requiring a more vigorous fermentation for 
proper conditioning than weaker flours. Shorter separation flour requires 
a shorter fermentation than longer separation flours. Different flours re- 
quire different fermentation periods. With any new flour, the changes in 
fermentation desired can only be determined by a baking test. 


C. SALT 

Ordinary salt, technically known as sodium chloride, retards the 
fermenting activity of the yeast, thus decreasing the rate of dough fer- 
mentation. At the same time, however, salt promotes the development 
of a healthy fermentation by checking the growth and activity of any 
undesirable yeasts or bacteria which may have gained access to the dough 
batch. In this way salt exercises a valuable regulating effect on panary 
fermentation and the importance of the liberal use of salt and cool doughs 
from this standpoint alone can not be over-emphasized. 

_ Salt strengthens the gluten. This effect accompanied by the softening 
of the gluten due to fermentation, imparts the proper resiliency to the 
dough, enabling it to hold and carry efficiently the water which it has 
absorbed. It is this combination of effects which gives the dough its 
ideal gas retaining properties and results in a strong healthy dough and 
fine textured high quality loaf. A general discussion concerning salt 
and its use in bread making will be found in Chapter ITI. 


D. WATER 


While in one sense water is not considered as a food supporting the 
activity of yeast, we must remember that the various nutrients supporting 
the yeast must be supplied in the form of a solution in order that they 
may soak through the membrane surrounding each yeast cell. It is only 
in this manner that these substances can be assimilated and utilized by 
the yeast. Water acts as the vehicle or carrier for the soluble protein, 
carbohydrate and mineral foods necessary for yeast activity and is there- 
fore an indispensable factor in the nutrition of yeast. Slack doughs will 
ferment faster than stiff doughs. 

The use of hard water necessitates a longer fermentation period. while 
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soft water has the opposite effect. The subject of water and the different 
kinds of water are discussed in Chapter II. 


K. SUGARY AGENTS 

As previously explained, sugary agents used in the dough singly or 
in combination, furnish the yeast with its necessary carbohydrate food 
and energy, and at the same time it is the sugar of dough which is broken 
up into carbon dioxide gas and alcohol by the action of the yeast enzymes 
thus raising the dough. The natural sugar content of the flour is very 
limited in amount and for most forms of bread, sugary agents must be 
added to meet the usual yeast requirements throughout the fermentation 
process and also to supply the necessary sweetness and other functions 
performed by sugar in bread making. 

Malt extract is a most excellent sugary agent to use because in addi- 
tion to its high content of malt sugar it also contains essential soluble 
protein and mineral salts which further stimulate yeast activity in the 
dough, and results in greater oven spring, improved symmetry in shape 
and better texture. 

While a certain amount of sugar is necessary to support fermentation, 
and up to a certain point stimulates yeast activity in the dough, too great 
an amount will retard the rate of fermentation. If over 10% of added 
sugar based on the weight of flour is used in the dough, this retarding 
action is quite noticeable. 

Since the upper limit of the amount of sugar is governed by the 
degree of sweetness desired, the amount of sugar added to an ordinary 
bread dough rarely exceeds 4%, based on the amount of flour used. How- 
ever, for special sweet dough products, sugar in considerably larger 
amounts is most generally employed and naturally these doughs require 
more yeast than bread doughs to bring about the fermentation desired. 

Doughs containing little or no added sugar must be given a shorter 
fermentation than doughs with larger amounts of sugar, so that there 
will be sufficient sugar present at the end of the fermentation period 
to support vigorous yeast action, and to impart the desired crust color 
to the loaf by carmelization during baking. 

Milk sugar is not fermented by yeast. 


. SHORTENING 
Shortening exerts no eee, on the activity of the reer in the 
dough batch, but is used mainly in improving the texture, keeping and 
eating qualities of the loaf. The yeast enzymes do not bring about any 
changes in the shortening. 


G. MILK 


While certain constituents of milk have a binding effect on the gluten, 
the presence of milk in a dough favors the development of a small amount 
of acidity which stimulates yeast action and tends to soften the gluten. 
Some recent research work at The American Institute of Baking has 
shown that in order to secure the best loaf froma dough containing 5% 
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of dry skim milk slightly more fermentation was required than in a non- 
milk dough. Hence a more vigorous fermentation made possible by 
slightly increased amounts of yeast is desirable in milk doughs. 

Milk is a very important ingredient to use in bakery products due to 
the added nutrition, flavor and general eating qualities which it imparts. 


H. MINERAL SALT BREAD IMPROVERS 


A properly balanced combination of suitable mineral salts in the form 
of Arkady perform a useful function in bread making. These salts stabi- 
lize the water conditions and protect the flour from undue loss through 
fermentation, by supplying the yeast with its required nitrogenous and 
mineral nutrition. In this way, yeast action is assisted, the dough is 
conditioned in the most efficient and satisfactory manner, and the entire 
fermentation process made shorter and more vigorous, resulting in a 
greater oven spring, better bloom and texture. The amount of Arkady used 
should be carefully regulated, shorter separation flours requiring less 
Arkady than those of longer separation. 

The maintenance of relatively cool dough temperatures is very advan- 
tageous and conducive to the best quality in the final loaf. This is 
especially true when Arkady is used. 


VIII. THE SHOP CONDITIONS AFFECTING 
PANARY FERMENTATION 
A. TEMPERATURE 


1. EFFECT OF TEMPERATURE ON THE LIFE AND ACTION OF YEAST 


Yeast can be frozen without killing it. However, unless great care 
1s exercised in properly thawing out the yeast, some of its cells will be 
ruptured and its action weakened accordingly. 

From the freezing point up to 45 degrees F., the yeast is practically 
dormant and under proper conditions it can be kept at 45 degrees for a 
considerable length of time. 

From this temperature up to about 95 degrees F., the activity of the 
yeast increases, but this action is very slow indeed below 65 degrees F. 

From about 95 degrees F. up the fermentation power of yeast is 
gradually weakened and at about 140 degrees F. the enzyme, zymase is 


killed thus stopping the production of carbon dioxide gas and the raising 
of the dough. 


2. IMPORTANCE OF TEMPERATURE CONTROL IN BREAD MAKING 


Temperature is the foremost factor influencing the rate of activity 
of yeast in the dough batch. Within the limits shown above, higher tem- 
peratures speed up the rate of fermentation, while lower temperatures 
slow up fermentation. Thus the character of panary fermentation depends 
on the control of the dough temperature, from the time the dough is 
mixed until the yeast action is killed by the heat of the oven. Proper 
temperature regulation and the constant use of the thermometer is there- 
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fore absolutely necessary in order to insure satisfactory dough fermenta- 
tion. 

The maintenance of relatively cool dough temperatures during the 
fermentation period, together with the use of liberal quantities of yeast 
and salt, results in the optimum fermentation and conditioning of the 
dough and naturally the highest quality of bread. 

In view of the importance of temperature in bread-making, this sub- 
ject is treated more fully in the Chapter XII on “Temperature and Humid- 
ity in Bake Shop Operation.” 


3. DoUGH TEMPERATURE TO BE MAINTAINED 


For ordinary straight doughs, experience has taught that the tem- 
perature of the dough out of the mixer should be from 76 degrees to 79 
degrees F. If the sponge and dough method is used the temperature of 
the sponge part should be set at about 74 to 78 degrees F. Under set 
conditions, the temperature of the dough of the mixer can be regulated 
by the temperature of the water used. 

The temperature at which the dough matures has even a more im- 
portant bearing on the fermentation of the dough than the temperature of 
the dough directly out of the mixer. On standing in the trough a small 
amount of heat is developed by the active fermentation going on, thereby 
increasing the temperature of the dough accordingly. 

The temperature of the dough when matured depends on the tem- 
perature at which it is set, the room temperature, the rate of fermentation 
and the duration of the fermentation period. With normal water condi- 
tions doughs should be set so that when fully matured and ready to go to 
the divider they will have a temperature of approximately 80 degrees F. 
Doughs set at precisely the same temperature will mature at different 
temperatures unless the temperature of the dough room is kept constant 
by means of adequate insulation and other facilities for accurate room 
temperature control. Ordinarily the dough room should be from 78 degrees 
to 80 degrees F. 

Too high a dough temperature favors the development of undesirable 
bacteria which produce excessive acidity creating undesirable sourness 
in the loaf and undue weakening of the gluten resulting in a dark, coarse 
loaf of poor flavor. Excessively high temperature results in a sticky 
dough, requiring the increased use of dusting flour, lessened hydration, 
produces inferior eating quality and accordingly lower yields. 

Too low a dough temperature means prolonged fermentation, giving 
some of the same undesirable results brought about by too high a dough 
temperature. 

The proper dough temperature for optimum panary fermentation is 
one which permits the yeast to function vigorously but not high enough 
to stimulate the activity of foreign bacteria which produce undesirable 
forms of acid. 

4, PRooF Box TEMPERATURE 


In the proof a more rapid rate of fermentation is necessary than in 
any of the preceding stages of the dough because the dough is divided 
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into small units or loaves. This is brought about by the maintenance of 
higher temperature and humidity. 

For most ordinary doughs the temperature of the proof box should 
be about 90 degrees to about 95 degrees F. 

The strength of yeast is particularly important in the pan proofing 
process. 

If the yeast is strong and vigorously active during the proofing 
process,—the normal “alcoholic”? fermentation of the dough progresses 
very rapidly—preventing the functioning of any undesirable bacteria and 
wild yeasts, and results in a loaf of good quality. 


5. OVEN TEMPERATURE 

During the first few moments the dough is in the oven the fermenta- 
tion process is accelerated and the action of the yeast continues until its 
thermal death point is reached. This, together with the release of some 
carbon dioxide gas which was dissolved in the moisture of the dough, and 
the expansion of the air and carbon dioxide of the dough due to the in- 
crease in temperature results in the so called ‘oven spring.” 

The exact oven temperature and time of baking to be employed 
depends on the type and size of loaf being baked. For ordinary baking 
purposes oven temperatures between 375 degrees and 450 degrees are 
maintained. A further discussion in this connection will be found in 
Chapter X ‘and XII. 


B. HUMIDITY 
1. WHAT IS MEANT BY RELATIVE HUMIDITY AND How Is IT EXPRESSED 
Humidity means the actual amount of water vapor contained in air. 
Relative humidity means the relative amount of moisture contained 
in air at a definite temperature in comparison with the amount of water 
vapor which air at that temperature is capable of holding. 


2. How AND WHY RELATIVE HUMIDITY INFLUENCES PANARY 
FERMENTATION 

While perhaps not as prominent a factor as temperature the main- 
tenance of a proper humidity in the bake-shop is necessary in order to 
secure quality baked goods. 

Decreased humidity causes slower rate of fermentation. 

Increased humidity causes a more rapid rate of fermentation, and it 
can be generally stated that for an average 8 hour straight dough a differ- 
ence of 10% in relative humidity will influence the total fermentation 
time about six minutes. 

Too low a humidity causes increased evaporation of water from the 
dough, resulting in a decreased yield and also results in the formation of 
a crust-like surface on the dough. This dried surface, when folded into 
the remainder of the dough batch does not ferment properly. This means 
that the rate and uniformity of panary fermentation is retarded and the 
result is the production of a smaller volume loaf as well as streaks and 
lumps in the finished bread. Such a condition means bread of inferior 
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and less uniform quality. Too high humidity especially in the proof box 
‘causes tiny drops of water to condense on the surface of the dough, tending 
to produce stickiness of the dough and non-uniformity of the loaf. Thus 
the importance of properly regulated relative humidity can be readily 
seen. In view of the importance of humidity, its measurement and 
regulation, this subject is discussed more fully in Chapter XII entitled 
“Temperature and Humidity.” 


3. THE PROPER RELATIVE HUMIDITY FOR THE BAKERY 
(a) FERMENTING ROOM AND MAKE-UP ROOM 


The correct relative humidity for the fermenting room is about 70% 
to 75%. This should never drop below 65%. In the make-up room where 
machines are employed for this purpose the humidity should be lower 
so as to avoid any difficulty in handling the dough through the machines. 


(b) PROOF BOX 
A relative humidity of about 80 to 85% should be maintained in the 
proof-box. This may be secured by the introduction of wet steam at low 
pressure, or by means of humidifying equipment. 


(c) OVEN 

For most types of quality bread it is necessary to have the air in the 
oven in a moist condition. This will provide a more mellow heat and 
prevent moisture from evaporating too quickly from the dough loaf. 
This also prevents too rapid a formation of crust which would tend to 
retard the desired oven spring and result in a small volume loaf and a 
hard crust full of cracks. 

The proper humidity in the oven depends on the kind of bread being 
baked, but for ordinary baking it usually is secured by the injection of 
steam under 5 to 15 pounds pressure. Steam is usually turned in the 
oven a few minutes before loading in the dough loaves and maintained 
only during the first few minutes of baking. 


C. HANDLING OF DOUGHS IN THE PROCESS OF BREAD-MAKING 

In addition to the materials used, the temperature, humidity and baro- 
metric pressure,—the manner in which the dough is mixed and handled 
greatly influences the fermentation and conditioning of the dough and 
the resulting bread. In other words, the time and speed of mixing, the 
folding and turning of the dough, the manner of dividing, rounding, short- 
proof, moulding, pan proof and the baking process all have a decided in- 
fluence on the fermentation and conditioning of the dough and the quality 
of bread secured. In view of the importance of all these steps, they are 
described in detail in Chapter X. 
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CHAPTER XII 
TEMPERATURE AND HUMIDITY 


The Importance of Temperature and Humidity in the 
Bakery 


Temperature and Heat 


A. EXPLANATION 
B. MAINTENANCE AND CONTROL OF TEMPERATURE 


Measurement of Heat and Temperature 
A. HEAT 


1. The British thermal unit 
2. The calorie 


B. TEMPERATURE 


1. Fahrenheit and centigrade scales 
2. Conversion of temperature measurement 
from one scale to the other 


a. CONVERSION OF FAHRENHEIT 
DEGREES TO CENTIGRADE 


b. CONVERSION OF CENTIGRADE 
DEGREES TO FAHRENHEIT 


Means of Measuring of Temperature 


A. NECESSITY OF THE USE OF TEMPERATURE MEASUR- 
ING INSTRUMENTS 


B. MERCURY THERMOMETER 


1. Construction and operation 
2. Calibration or checking of mercury 
thermometer 


C. METALLIC EXPANSION THERMOMETER 
D. ELECTRIC PYROMETER 


Recording Temperature Instruments 
Temperature Regulating Devices—Thermostats 


Humidity 
A. EXPLANATION 


B. THE DEFINITION AND MEASUREMENT OF RELATIVE 
HUMIDITY 


C. MAINTENANCE AND CONTROL OF RELATIVE HUMIDITY 
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VIII. Means of Measuring Relative Humidity 
A. WET AND DRY BULB THERMOMETER 
B. THE HYGRODEIK 
C. THE HAIR HYGROMETER 
D. RECORDING HYGROMETER 


IX. Heating Systems in the Bakery 


X. Refrigeration 
A. DEFINITION 
B. SYSTEMS OF REFRIGERATION 


1. The use of ice 
2. Cold water 
3. Mechanical systems of refrigeration 


XI. Humidifying Systems 
A. A SIMPLE HUMIDIFIER 
B. AN INEXPENSIVE MOISTURE GENERATOR 
C. ATOMIZING SYSTEM OF HUMIDIFYING 
D. STEAM AS A SOURCE OF HUMIDITY 


XII. Automatic Control of Temperature and Humidity 


A. REGULATORS GOVERNING HEAT AND HUMIDITY 
SUPPLY 


B. AUTOMATIC AIR CONDITIONING EQUIPMENT 


XIII. Storage Conditions—Temperature and Humidity 
A. FLourR Room . 
B. REFRIGERATED STORAGE 


XIV. Dough Room—Temperature and Humidity 


A. IMPORTANCE OF TEMPERATURE AND HUMIDITY IN 
THE DOUGH ROOM 


B. THE PROPER TEMPERATURE AND HUMIDITY FOR THE 
DouGH ROOM TO BE MAINTAINED 


C. IMPORTANT POINTS IN THE MAINTENANCE OF 
PROPER TEMPERATURE AND HUMIDITY IN THE 
DouGcH Room 
1. Construction of dough room 
2. Heating and humidification facilities for 

the dough room 
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(a) HEATING AND COOLING 
(b) HUMIDIFYING 
(c) AUTOMATIC AIR CONDITIONING 


XV. Control of Temperature of Dough Out of the Mixer 
A. IMPORTANCE 


B. MEANS OF COOLING DouGHS DURING MIXING 
1. Chilled air 
2. Cooling jacket or mixer 
3. Cold water and ice as a dough ingredient 


XVI. Calculation of Water Temperature and Amount of Ice 


A. IMPORTANCE OF UNDERSTANDING METHOD OF CAL- 
CULATION 


B. NECESSARY FACTORS PRELIMINARY TO CALCULATION 
1. Desired temperature of dough out of 
mixer 
2. Temperature of the flour 
3. Temperature of dough room 
4. Machine allowance 


C. METHOD OF CALCULATING WATER TEMPERATURE 
REQUIRED TO GIVE DOUGH TEMPERATURE DESIRED 


D. METHOD OF CALCULATING AMOUNT OF ICE NEEDED. 
TO REDUCE TAP WATER TO ANY DESIRED TEMPERA- 
TURE 


XVII. Make-Up Room—Temperature and Humidity 


XVIII. Pan Proof Box 


A. IMPORTANCE OF PROPER TEMPERATURE AND HUMID- 
ITY IN THE PROOF Box 


B. MEANS OF MAINTAINING PROPER TEMPERATURE IN 
THE PROOF Box 
1. Construction and location of proofing 
cabinet 
2. Heat supplied by closed steam coils 
3. Electrically heated proof boxes 
4, Automatic air conditioning for proofer 


C. MEANS OF MAINTAINING THE PROPER HUMIDITY IN 
THE PROOF Box 
1. Heating pan of water 
2. Injection of low pressure steam 
3. Automatic air conditioning 
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XIX. Oven Baking Temperature and Humidity 
A. HEATING OF OVENS 
B. OVEN TEMPERATURE AND ITS CONTROL 
C. HUMIDITY IN THE OVEN 
1. Purpose of moist steam in the oven 
(a) FACILITATES OVEN SPRING 


(b) ASSISTS IN THE DEVELOPMENT 
OF GOOD CRUST AND BLOOM 
2. Low pressure steam as a source of oven 
humidity 

38. Amount of steam to use in oven 
4, Explanation of steam 

(a) SATURATED STEAM 

(b) WET STEAM 

(c) SUPERHEATED STEAM 


XX. Cooling and Wrapping of Bread 
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I. THE IMPORTANCE OF TEMPERATURE AND 
HUMIDITY IN THE BAKERY 


The proper maintenance and regulation of temperature and humidity 
in the manufacture of baked goods is one of the most important problems 
in connection with the successful and efficient production of bakery prod- 
ucts. The effect of temperature and humidity on dough fermentation and 
conditioning is explained in Chapter XI. 

Quality ingredients and careful handling of the same throughout the 
various stages of bread making will not result in uniform quality baked 
goods unless the dough temperature and the temperature and humidity of 
the bakery are satisfactorily regulated. Adequate control of these factors 
means the reduction of fermentation and evaporation losses and the maxi- 
mum yield of the best quality bread from the process employed. The main- 
tenance of such control, therefore, is a wise economy. 

Many modern bakeries have installed special automatic air condition- 
ing equipment whereby the air in the bakery is maintained at certain 
definite temperatures and humidity. In such cases the worry of the 
baker concerning the control of these two factors is largely eliminated 
inasmuch as he “manufactures his own weather” and standardizes the 
atmospheric temperature and humidity throughout the bakery. 

However, in those bakeries which do not have such automatic equip- 
ment, every precaution should be taken to secure the desired temperature 
and humidity by means of proper insulation of dough rooms, and adequate 
arrangements for heating, cooling and ventilation as well as some pro- 
vision for the production of the necessary humidity. Improved equipment 
for supplying the desired humidity in such cases has proven of considerable 
help. A description of such equipment is described later on in this 
chapter. 

In every bakery today the constant use of the thermometer, hygrom- 
eter and other necessary instruments for the satisfactory measurement 
of temperature and humidity is strongly recommended. 

In view of the important part which temperature and humidity have 
in the successful operation of any bakery, it is very essential that every 
baker should understand in a general way the following points: 

1. What is meant by temperature and humidity. 

2. How temperature and humidity are measured. 

83. The effect of temperature and humidity on the fermentation and 
conditioning of doughs. 

4, The proper dough temperature to be maintained. How secured and 
calculated. 

5. The proper temperature and humidity to be maintained in the var- 
ious parts of the bakery. How secured and how controlled. 

The following paragraphs contain a detailed description of these 
points: 
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Il. TEMPERATURE AND HEAT 
A. EXPLANATION 


In simple words temperature may be considered as the degree of 
“hotness” or “coolness” of any substance or body. In the language of the 
scientist, temperature is said to be the measure of the intensity of heat. 
The important point to keep in mind is that temperature and heat are 
not the same thing. Heat is merely one familiar form of energy and 
temperature is merely the measure of its intensity. 


B. MAINTENANCE AND CONTROL OF TEMPERATURE 


While heat may be generated or produced in several ways only three 
are of primary interest to the baker, namely :— 

1. The natural heat of the sun, evidenced by the atmospheric tem- 
perature which changes with the seasons and climates. 

2. Production of heat by the burning of fuel. 

3. Production of heat from electricity. 

Heat may be absorbed and the temperature lowered by means of 
refrigeration such as mechanical refrigeration or by the use of ice and 
cold water. 

In order that the temperatures in a bakery may be controlled as 
desired and not governed by changeable weather temperatures, the installa- 
tion of adequate heating and cooling devices are necessary as well as 
proper building construction, insulation and ventilation. 


III. MEASUREMENT OF HEAT AND 
TEMPERATURE 


AW HEAT 
1. THE BRITISH THERMAL UNIT 


In measuring the amount of heat used according to the British System, 
a unit termed a British Thermal unit or so called B.T.U., is used. This 
is the amount of heat which is required to raise the temperature of 1 
pound of water 1 degree F. One B.T.U. is equivalent to one quarter of 
one large Calorie. 


2. THE CALORIE 


The unit of measuring the amount of heat according to the metric 
system is either the small calorie or the large Calorie. The small calorie, 
often spelled with a small “c,” is the amount of heat necessary to raise 
the temperature of 1 gram of water one degree Centigrade. The large 
Calorie, usually spelled with a capital letter “C,” is the amount of heat 
necessary to raise the temperature of one kilogram (1000 grams) of 
water 1 degree Centigrade. Naturally one large Calorie is equal to 1000 
small calories. One large Calorie is equivalent to about 4 B.T.U.’s or 
approximately the amount of heat required to raise the temperature of 
one pint of water 4 degrees Fahrenheit. 
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B. TEMPERATURE 
1. FAHRENHEIT AND CENTIGRADE SCALES 


The Measurement of temperature is expressed in terms of degrees. 
According to the Fahrenheit system, 32 degrees F. indicates the tempera- 
ture at which ice melts, and 212 degrees F. is the temperature at which 
water boils under standard conditions. Be Oe between these points 
are indicated accordingly. 

According to the Centigrade (or Celsiae) system, the freezing point 
of water is indicated as 0 degrees C. and the boiling point 100 degrees C. 

This may be better understood by the following comparison of the 
two scales shown on the opposite page. 


2. CONVERSION OF TEMPERATURE MEASUREMENT FROM ONE SCALE 
TO THE OTHER 


a. CONVERSION OF FAHRENHEIT DEGREES TO CENTIGRADE 


If for any reason it is desired to express a Fahrenheit temperature 
reading in terms of the Centigrade system, the following calculation is 
necessary :— 

Subtract 32 from the Fahrenheit reading. Multiply this result by 5/9. 
This will give the temperature expressed in the Centigrade system. 

Example:— Suppose it is desired to express 77 degrees F. in terms 
of degrees Centigrade — 
then 77 — 32 = 45 

45 x 5/9 = 25 degrees C. 


b. CONVERSION OF CENTIGRADE DEGREES TO FAHRENHEIT 


In order to convert a Centigrade temperature reading into the Fah- 
renheit scale the following calculation is necessary :— 

Multiply the Centigrade reading by 9/5. Add 32 to this result in 
order to secure the equivalent temperature according to the Fahrenheit 
system. 
if Example:— Suppose it is desired to express 25 degrees C. in terms 
of degrees Fahrenheit, — 
then 25 x 9/5= 45 

45 + 32 = 77 degrees F. 


IV. MEANS OF MEASURING OF TEMPERATURE 


A. NECESSITY OF THE USE OF TEMPERATURE MEASURING 
INSTRUMENTS 


The natural sense of touch enables us to tell whether any substance 
is hotter or cooler than our own body temperature. However, the sense 
of touch is very unreliable and gives us only a very crude indication of 
temperature. For instance after eating ice cream, cold water may no 
longer feel cold. If a person is not feeling well or has a slight fever, his 
sense of temperature is greatly distorted. Some bakers honestly believe 
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COMPARISON OF FAHRENHEIT AND CENTIGRADE 
TEMPERATURE SCALES 


MELTING POINT OF ICE 
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that they can tell the temperature of a dough by its feel to the hand. No 
matter how well trained one may be this cannot be done with any degree 
of certainty and such practice is indeed dangerous in the production of 
bakery products where temperature plays such an important part. 

Actual temperature measuring instruments such as the mercury ther- 
mometer, the pyrometer and electrical thermometer are the only safe and 
reliable means of obtaining actual temperatures. 

Every bakery, large or small, should be equipped with such instru- 
ments of precision in order to eliminate all guess work concerning tempera- 
tures and to avoid the evil results which are bound to follow poor regulation 
and control of temperature. Therefore, it is highly important for every 
baker to become familiar with the use of these temperature measuring 
instruments and the principle on which they operate. The word ther- 
mometer — means instrument for measuring temperatures. There are 
several different instruments for doing this, such as the ordinary mercury 
thermometer, the pyrometer often spoken of as a thermostat, and the 
electric thermometer which is often termed a thermo-couple or electrical 
pyrometer. 


B. MERCURY THERMOMETER 
1. CONSTRUCTION AND OPERATION 


The ordinary mercury thermometer is perhaps the best known instru- 
ment for measuring temperature. The operation of a mercury ther- 
mometer is based on the fact that mercury or quicksilver expands when 
heated and contracts when cooled to a much greater extent than glass. 
The amount of this expansion or contraction of mercury corresponds to 
the change in temperature and therefore may be used to indicate the 
existing temperature at any time. 

A simple mercury thermometer consists of a heavy glass tube of very 
narrow bore and has a bulb at one end containing mercury. The other 
end of the tube is sealed tightly. The thermometer tube is so graduated 
or marked that it will indicate correctly the prevailing temperature to 
which the thermometer is exposed. For instance, if the thermometer is 
placed in hot water the heat causes the mercury contained in the ther- 
mometer bulb to expand materially. It therefore rises in the tube and 
in a short time the mercury column reaches a fixed height. The reading 
opposite the top of the mercury column indicates the temperature of the 
water. If the thermometer is placed in a vessel containing cool water the 
mercury contracts and drops to a lower point in the tube. The extent 
to which the mercury rises and falls is dependent on the temperature to 
which the thermometer is subjected. 

If the bulb of a mercury thermometer is completely immersed in a 
vessel containing shaved ice which is partially melted, the mercury column 
recedes until the melting point of ice is reached. This point is 32° F. 
or 0° GC. and will remain constant as long as the thermometer bulb is kept 
in the ice water provided the water does not absorb more heat from its 
surroundings than the ice will absorb in melting. If the bulb of the 
thermometer is immersed in a vessel of water which is heated until it 
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boils, the mercury will be expanded by the heat and will rise in thermom- 
eter tube until it reaches the boiling point of water (212° F. or 100° C. 
at standard barometric pressure). As long as the water is kept boiling, 
this temperature reading on the thermometer will remain constant inas- 
much as when water boils, its temperature does not increase any further. 

Various types of mercury thermometers are made depending on the 
purpose to which they are to be put. Thus we have indoor and outdoor 
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atmospheric thermometers, dough thermometers, oven ther- 
mometers, as well as those designed for use in cruller frying, 
tempering tanks, etc. The range of the thermometer read- 
ings as well as the general construction of the thermometer 
should conform to the purpose for which it is to be used. 

All of these different kinds of thermometers should be 
constructed so that the mercury bulb and tube will be pro- 
tected against breakage. 

Mercury thermometers can be constructed covering 
ranges in temperatures between 388 degrees below zero 
Fahrenheit and about 900° above zero Fahrenheit. 


2. CALIBRATION OR CHECKING OF MERCURY 
THERMOMETER 


The baker is especially fortunate today in being able to 
secure high grade thermometers which are guaranteed to 
read correctly and which will maintain their accuracy in- 
definitely provided ordinary care is exercised in handling 
and using them. 

This high degree of perfection now available in ther- 
mometers is due to the scientific care and skill employed by 
the modern manufacturer of such instruments. In the mak- 
ing of these thermometers,—specially selected and treated 
glass is used and each thermometer is properly and sufficient- 
ly aged before being graduated. 

In studying the subject of mercury thermometers one 
often reads about the “calibration” of thermometers. This 
means the checking up of the accuracy of the reading of the 
thermometer at different points along its scale. This is done 
by tying the thermometer to be calibrated alongside of a 
standardized thermometer which has been tested by the U. 8. 
Bureau of Standards,—and then immersing both in a vessel 
of water which has been brought to a definite temperature in 
the neighborhood of that for which the thermometer being 
calibrated, is to be used. 

The readings on the both thermometers should be care- 
fully noted at the same time. Thus the necessary correction 
to be applied to the unstandardized thermometer can be ob- 
served and should be recorded. In like manner, the thermom- 
eter being checked can be tested at various points along 
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the use of a vessel of shaved ice, partially melted. This vessel should be 
adequately insulated so that the water will not take up more heat from its 
surroundings than the ice will absorb in melting. 

The calibration of thermometers requires considerable care and skill 
and is a job which should only be done in a laboratory equipped for such 
work by a person trained in this sort of work. After the necessary cor- 
rections are observed at certain points along the thermometer scale, a cali- 
bration curve can be drawn which will indicate the corrections to be 
applied at temperatures between these points, provided the bore of the 
thermometer is uniform. 

The accuracy of a thermometer which is not guaranteed at the time of 
its purchase should be calibrated before using. 

If the scale on any thermometer is found to read incorrectly it does 
not mean that it will have to be discarded, but merely that the necessary 
corrections should be applied in reading the same. 

However, if successive calibration tests show that the corrections 
first determined have changed noticeably through usage of the thermom- 
eter, it indicates that the accuracy of the instrument in question may 
continue to change as time goes on. Hence, for real accurate temperature 
reading, the advisability of securing thermometers of high quality becomes 
apparent in order that the necessity for repeated calibration may be 
avoided. Much time and trouble is saved by purchasing only dependable 
thermometers whose accuracy is guaranteed by the manufacturers. 


C. METALLIC EXPANSION THERMOMETER 


This instrument is usually used for high temperature measurements 
such as in the case of bakery ovens. It is sometimes spoken of as a pyrom- 
eter. 

Its operation is based on the principle that metals will expand with 
heat, but that the amount of expansion of different metals subjected to 
the same temperature change may be different. If two strips of such 
unlike metals are riveted together with one end rigidly attached to an 
immovable base and the other end left free,—the strip made up of the two 
metals will curl in one direction if the temperature is increased but will 
curl in the opposite direction if the temperature is decreased. 

Now by attaching a pointer to the free end of this strip of metals and 
so arranging the device that the pointer will move over a suitable graduated 
scale, the temperature to which this strip of metals is subjected will be 
indicated. The metallic expansion thermometer is usually much slower 
in showing the existing temperature than either the mercury thermometer 
or electric pyrometer. 


D. ELECTRIC PYROMETER 


This instrument is sometimes called an electric thermometer but is 
different from either the mercury thermometer or the metallic expansion 
thermometer in its mode of operation. 

The electric pyrometer is generally used for high temperature 
measurement such as that of the oven. The manner in which one familiar 
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type of electric pyrometer operates is as follows:—The ends of two wires 
of especially selected different kinds of metals such as chromium and 
nickel are twisted and welded together forming what is known as a “hot 
junction.” The two free ends of the wires constitute the “cold junction.” 
When the hot junction is heated, a very delicate electro-motive force or 
millivoltage is created which varies in its strength with the difference in 
the temperature of the hot junction and that of the cold junction. Thus 
if the hot junction is inserted in the oven and the free ends (cold junction) 
outside of the oven are connected to a very sensitive instrument known as 
a millivoltmeter especially designed to register the delicate electromotive 
force, an increase in temperature is shown by a higher reading on the 
scale of this instrument and a lower reading is indicated when the tempera- 
ture is reduced. This scale is graduated so as to read directly in 
. terms of degrees of temperature. 

The thermo-couple or twisted ends 
of the two dissimilar metals may be 
placed in any one particular spot in the 
oven, but the millivoltmeter and in- 
dicating dial may be placed in some 
convenient location outside of the oven. 


The electric thermometer is very accu- 
PYROMETER rate. 


V. RECORDING TEMPERATURE INSTRUMENTS 


In order to secure a permanent record of the temperature of any 
particular location, room, proof-box or oven, recording devices have been 
constructed in connection with various types of temperature indicating 
instruments. These recording attachments usually consist of a chart 
which is gradually moved by clock work and a pen point which is attached 
to the temperature indicating needle. This pen point rests on the moving 
chart and in this way marks down the temperature in the form of a line. 
Thus, at the end of the day there 
will be a complete record on the chart 
of the temperature at all times during 
the day. Such recording devices are 
used to very good advantage in the 
modern bakery, and are generally 
termed Recording Thermometers. 


VI. TEMPERATURE REGU- 
LATING DEVICES— 
THERMOSTATS 


As previously stated in those 
bakeries which are equipped with air 
conditioning outfits where air is cir- 
culated through the dough room, make- 
up room or proof-box at the desired RECORDING THERMOMETER 
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temperature and humidity,—the problem of maintaining the proper at- 
mospheric conditions in the bakery is considerably simplified. However, 
in cases where there is no such equipment, it is practically impossible to 
control the temperature of different parts of the bakery by hand adjust- 
ment of radiators, steam valves, refrigerating systems, ventilation, etc. 
Temperature regulating devices are available for doing this automatically. 
Such regulators are often spoken of as thermostats. 

A thermostat is so constructed that when a certain temperature is 
reached, — it will operate a device which automatically shuts off or reduces 
the source of heat, and when the temperature falls below a certain desired 
temperature, turns on or increases the heat supply. In this way, a prac- 
tically constant temperature will be secured automatically. 


Vil. HUMIDITY 
A. EXPLANATION 


Roughly speaking, humidity means the “wetness” of the atmosphere, 
or in other words the amount of moisture or water vapor contained in the 
air. It is a well known fact that on some days the air is drier or less 
humid than on other days. 


B. THE DEFINITION AND MEASUREMENT OF RELATIVE 
HUMIDITY 


Relative humidity means the relative amount of moisture contained 
in air at a definite temperature in comparison with the amount of water 
vapor which air at that temperature is capable of holding. 

Relative humidity is expressed in terms of percentage. All air 
naturally available under ordinary conditions contains some moisture, 
but let us suppose, for the sake of example, that we did have air at a 
certain temperature which contained no moisture at all. This air would 
have a relative humidity of 0%. If, however, this air at the same tem- 
perature were saturated with all the water vapor it could hold, then it 
would have a relative humidity of 100%. If this air were to contain 70% 
of the maximum amount of all the moisture it could possibly hold at this 
temperature, it would have a relative humidity of 70%. The higher the 
temperature the greater the amount of water vapor which can be held 
by the air. Thus, hot air can hold much more moisture than cooler air, 
and in the summer time, the air is often more humid than in the winter 
time. If air with fairly high relative humidity were chilled it would 
soon have a relative humidity of 100% and then drops of water would 
begin to separate out in the form of a “dew.” 


C. MAINTENANCE AND CONTROL OF RELATIVE HUMIDITY 


The maintenance and control of humidity in all parts of the bakery, 
dough room, proof box, oven, etc., is of utmost importance in the efficient 
production of quality bakery products. The proper humidity in different 
sections of the bakery may be secured by the use of automatic air con- 
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‘ditioning equipment as previously explained. In cases where such equip- 
ment is not installed, various humidifying devices may be employed. Such 
humidifiers can be purchased to meet the needs of the.baker, or simple 
devices may be improvised by the baker to introduce moisture into the 
air, thus increasing the relative humidity. 

While such home made equipment is not as satisfactory as specially 

constructed equipment, it often assists materially in securing the humidity 
desired. . 
The proper humidity in the proof box may be secured by the use of 
air conditioning equipment or by the introduction of wet steam at low 
pressure. The desired humidity in the oven is secured by means of low 
pressure steam. This subject is discussed in greater detail in this chapter 
under special headings. 


VIII. MEANS OF MEASURING RELATIVE 
HUMIDITY 


The percentage relative humidity in the storage room, dough room, 
proof box or other sections of the bakery is measured by an instrument 
known as a hygrometer. 

There are two different types of such instruments which may be used 
in the bakery. 


A. WET AND DRY BULB THERMOMETER 


The principle on which the wet and dry bulb thermometer operates 
so as to indicate the relative humidity of the atmosphere is based on the 
tact that when water or any liquid evaporates it has a cooling effect, — 
and that the faster this evaporation takes place, the greater the cooling 
effect. This point may be illustrated by wetting the hand with water and 
then fanning the moistened surface so that the water will evaporate or 
dry quickly. Everyone is familiar with the cooling sensation produced. 
The wet and dry bulb thermometer arrangement merely consists of two 
thermometers identically alike, mounted close together on wooden frame 
or support. The mercury bulb of one of these thermometers is left ex- 
posed to the air. This is called the “Dry Bulb” thermometer. The mer- 
cury bulb of the other thermometer is tightly covered with a wick or 
cloth, the other end of which extends into a small vessel or tube of water. 
Thus the water seeps up through the wick and the mercury bulb is thus 
surrounded by a thin layer of water and is therefore always wet. 

Hence this is called the “wet bulb” thermometer. Naturally due to 
the cooling effect of the evaporation of the water this thermometer will 
ordinarily read lower than the dry bulb thermometer.. However, the 
difference in the readings of these two thermometers at any one time, 
depends on the rate of the evaporation of the water surrounding the 
mercury bulb of the wet bulb thermometer. Now, inasmuch as water 
evaporates slower in very humid air than it does in drier air, we can easily 
see that there will be less evaporation of the water in the wick where the 
relative humidity is high than when it is low. Consequently, the lower 
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the relative humidity the greater will be the difference between the read- 
ings on the wet and dry bulb thermometers, and vice versa. If for instance, 
the air is saturated with moisture or in other words, if the relative humid- 
ity is 100%, then there would be no difference at all between the readings 
of the two thermometers. 

In using the wet and dry bulb thermometer arrange- 
ment it is necessary that an adequate supply of clean 
distilled water be kept in the water reservoir at all 
times so that the wick will always be thoroughly wet. 
Frequent replacement of used wicks by new ones is 
advisable. Naturally, the entire wick must be kept 
clean and free from dirt or anything which would inter- 
fere with the free seepage of water through it. Further- 
more, it is advisable to fan the wet bulb thermometer 
slightly before making the actual temperature readings. 

The actual difference in temperatures noted is an 
indication of the percentage or degree of the relative 
humidity of the atmosphere at the time and place the 
readings are made. By referring to a chart which may 
be secured from the U. S. Weather Bureau,—the actual 
relative humidity may be secured. Such charts are + Sc PUT EE 
usually supplied with wet and dry bulb thermometers gu_p tuERMOMETER 
when purchased. 

At ordinary barometric pressure the following chart will give the 
baker the necessary data covering the range of relative humidities ordin- 
arily encountered in the different sections of the bakery. 

In using such a chart proceed as follows: 


1. Note the room temperature by reading the dry bulb thermometer. 

2. At the same time read the wet bulb thermometer. 

3. Then refer to the Relative Humidity Table, locating the reading in 
the left hand vertical column which corresponds to the existing 
room temperature. 

4. Then follow this line over horizontally until it meets the column 
headed by the number of degrees representing the depression on 
the wet bulb thermometer (or in other words the difference 
between the readings of the dry and wet bulb thermometers). 
The number thus located represents the existing percentage rela- 
tive humidity. 

Note: Relative Humidity tables prepared by the U. 8. Weather Bureau 

will show dry bulb thermometer readings 1° or 2° F. apart. 
The chart shown herein is considerably abbreviated, only show- 
ing temperatures 5° apart. However, for intermediate tem- 
perature readings the percentage relative humidity can be esti- 
mated very easily. 

Example: Suppose the reading on the dry bulb thermometer is 80° and 
the corresponding reading on the wet bulb thermometer is 72°. 
The difference between these readings is 8° and the existing 
relative humidity is therefore 68%. 
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RELATIVE HUMIDITY TABLE 


Dry Bulb 


Depression on Wet Bulb Thermometer (Difference in Readings) 
Thermom- ied ; fe pre the . 
eter |} 0° 11°12°|38°(4°|5°16°) 7°(8° | 9° (L011 12913 1415 16717 18"|19 20 ~ 
J |\%\%\ %\ %o| %o| Yo Yo| %\ %o| Yo! Yo\ %o\ %o| %oi Yo} Yo| Yo| Yo Yo|\ Vo 
ADM 100 (93/86) 78/71 /64,57 51/44 38) 31|25)18!12) 6 | 3 | 
go)” 100 | 93/87 )|80) 74) 67/61 | 55) 49) 43138 |382|27)|21|16)10) 5 | 0 
55° 100 94/88 82|76)|70 65 59 54/49/43 38 33 28/23/19 14 9 5 0 
60° | -100—194/89)|83 1/78) 73 | 68 | 63/58 | 53 | 48 | 43 | 39 | 34)380) 26) 21)17)13) 9 | 5 
65° 100 |95'90)85/|80! 75 |'70+66 | 61 | 56) 52 |48 | 44/39/35 | 31 | 27 | 24) 20/16 | 12 
70° 100 95 90/86) 81/77 72 6864 59 55'51 48 44/40 36 33 29 25) 22) 19 
(Om 100 96/91 86/82/78 |74|70 | 66/62/58 '54'51 47 44 40 37/34 31 27/24 
80° 100 (96 91 87/83) 79|75|72'\68 64/61/57 54\50'47 44 41 38 35 | 32/29 
85° _ 100 96 92/88 8480 77 73 70 66 63 59 56 53°50 47 44 41 38 36 33 
90° 100 96 92 89/85/81\78 74 71 68 65 61/58 55 52 49 47 44 41/39 36 
95° 100 96 93 89 86 ,82\79\76 72,69 66 63|;60\57 54 51 49\47 44 42/39 
100° 100 96,93 89 86/83)\80 77 73)71 68) 65)62 59 56/54'51|49|46 44) 41 
105° 100 97,93 90 87.84 81 78|75 72 69 66 64 61 58 56 53°51 48 46/43 
110° 100 |97/98/90|87)}84)|81 | 78) 75 | 73 | 70 | 67 | 65 | 62 |60)57 155/52) 50) 48 | 46 


PERCENTAGE RELATIVE HUMIDITY SHOWN ABOVE 


B. THE HYGRODEIK 


The hygrodeik is a special form of wet and dry thermometer which is 
so arranged that reference to the relative humidity tables is not necessary. 
The hygrodeik is constructed with a certain chart placed between the 
two thermometers. This chart is so drawn that curved lines start from 
all points on each thermometer. Whenever it is desired to ascertain the 
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percentage relative humidity the small sliding pointer is moved to the 
scale at the left and set at the temperature on the scale corresponding to 
the reading of the ‘“‘wet-bulb thermometer.”’ The index arm of the instru- 
ment is then swung to the right until the pointer meets the curved line 
originating from the degree on the right hand scale corresponding to the 
reading of the “dry bulb thermometer.’”’ When the sliding pointer is 
directly over the intersection of these two curved lines, the prevailing 
relative humidity will be shown by the location of the index arm over the 
scale at the bottom of the instrument. Thus the percentage relative hu- 
midity may be read directly. 


C. THE HAIR HYGROMETER 


The hair hygrometer is often spoken of as merely a hygrometer. The 
principle on which it operates so as to indicate the percentage of relative 
humidity is different from the principle of the wet and dry bulb ther- 
mometer. The hair hygrometer is so called because its operation is 
based on the fact that human hair with the oil removed, will lengthen with 
dampness and become shorter when the air is drier. 

In constructing a hair hygrometer a bundle of such hair is used. 
One end is attached to a stationary framework, the other end is fastened 
to the circumference of a small cylinder and a light spring holds the hair 
tight. A pointer is attached to the end of the cylinder. As the hair changes 
length with the variation in the humidity of the atmosphere, it turns the 
cylinder and moves the pointer over a dial which contains a scale indicat- 
ing the percentage of relative humidity. This form of hygrometer is 
naturally easier to read than the wet and dry bulb thermometer arrange- 
ment, but is usually not as accu- 
rate. In using a hair hygrometer it 
should be frequently checked up 
against a wet and dry bulb ther- 
mometer and any necessary ad- 
justment can be made by means of 
a screw which is attached to the 
instrument for this purpose. 


D. RECORDING HYGROMETER 


A familiar form of ‘‘record- 
ing’”’ hygrometer is an instrument 
consisting of a combination of a 
wet bulb thermometer and a dry 
bulb thermometer. This instru- 
ment is constructed so that the re- 
spective temperatures registered 
by each of these thermometers will 
be recorded in the form of lines 
drawn by pen points on a revolv- 
ing chart which constitutes the 
. face of the instrument. Thus at 
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all times there will be a continuous record of the wet bulb and dry bulb 
thermometer readings. From these two readings as recorded on the 
chart the percentage relative humidity can be readily secured for any given — 
time. In this way the baker will have a permanent record of the existing 
relative humidity at the location of the “recording” hygrometer. 


IX. HEATING SYSTEMS IN THE BAKERY 


Heat in the bakery is required for three main purposes: 

(1) Baking Ovens. 

(2) Heating of Bake-sho}: proper. 

(3) Miscellaneous heating requirements such as for hot water, steam 
for proof box and ovens, ete. 

The construction and~heating of bakery ovens is a subject to which 
the baker should give considerable thought in order to establish the most 
efficient baking system possible, conforming to his own particular require 
ments. The heating of an oven, of course, is maintained by an individual 
system constructed as a part of the oven itself and is therefore distinct 
and separate from the general heating plant of the bakery building. It is 
not within the scope of this book to describe the details of the various 
systems of oven heating other than to discuss briefly some of the funda- 
mental points relative to the maintenance and control of proper oven 
temperatures. The manufacturers of the various types of ovens as well 
as bakery engineers have made a special study of bakery ovens and these 
readily available sources of information should be used by the baker in 
connection with his own problems. 

The heating plant operated to furnish the necessary heating of the 
building and to supply the heat required for miscellaneous purposes, can 
be constructed so as to have two boilers, — one supplying the heat for the 
building — the other supplying steam for the proof box, oven and for 
hot water, etc. With such an arrangement only the one boiler supplying 
steam for the oven and proof box will have to be operated in the hot 
summer season. In large bakeries having a boiler of large capacity,——a 
suitable arrangement of the piping system together with the proper instal- 
lation of reducing valves will permit this one boiler to serve the two-fold 
purpose of heating the building and supplying the moist steam required 
for the oven. 


X. REFRIGERATION 
A. DEFINITION 


Refrigeration means the reducing of the prevailing temperature or in 
other words,—cooling or chilling. 


B. SYSTEMS OF REFRIGERATION 


Every bakery requires some system of refrigeration. 
The principal ways in which refrigeration is secured in the bakery is 
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by the use of ice, cold water or by the operation of a mechanical system 
of refrigeration. 


1. THE USE OF ICE 


The use of ice is practically limited to the cooling of the cold storage 
room or ice box and as a means of cooling doughs during mixing. The 
cooling effect of ice is due to the fact that when ice melts, it absorbs a 
considerable amount of heat, and furthermore, the ice water resulting 
from the melting of the ice also absorbs additional heat from its sur- 
roundings. Thus it is easy to see how the air in an ice box which is 
properly insulated is maintained at a low temperature and how the 
temperature of a dough may be reduced by the use of cracked ice which 
melts and forms part of the necessary water ingredient in the dough batch. 


2. COLD WATER 


Cold water has a limited use as a means of lowering temperature. 
It is frequently used as a means of cooling the doughs during mixing. 
The circulation of naturally cold water secured from Artesian wells or 
other sources through pipes is often used as a means of lowering the tem- 
perature in the dough room. 


Cold Water Coil 


Intake 


Outlet 
Cola watercoil, 2” pipe, galvanized 
‘Length over all 25 ft. — 30 Ft. 


Such a cold water coil may be made of 2 inch galvanized iron pipes, 
25 to 30 feet in length. The number of coils required depends on the size 
of the room. Usually from 12 to 20 coils are sufficient. An arrangement 
of this sort is illustrated in the following diagram. 


8. MECHANICAL SYSTEMS OF REFRIGERATION 


Mechanical systems of refrigeration are becoming increasingly popu- 
lar inasmuch as they eliminate the handling of ice, and permit the estab- 
lishment of cooling in various sections of the bakery by the operation of 
a single refrigeration machine. There are several different systems of 
mechanical refrigeration. One of the best known at the present time 
is the system employing ammonia. 

The principle on which a familiar type of ammonia system operates 
is illustrated by the accompanying diagram and may be described as 
follows :— 
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A tank of ammonia “A” in the liquid form under very high pressure 
is connected to an expansion valve “B” which releases this ammonia 
gradually into cooling coils called “expansion” coils “C.” As the ammonia 
is thus released from its high pressure, it immediately vaporizes in the 
form of ammonia gas. However, in so doing it absorbs a tremendous 
amount of heat or in other words produces a tremendous cooling effect. 
Naturally the expansion coils become very cold indeed and withdraw 
heat from the surrounding atmosphere. 


KEY 
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MECHANICAL REFRIGERATION 


Simple Ammonia Compression System 


Thus in exercising this cooling effect, the ammonia gas becomes 
warmed up. In order that the refrigeration system may be continuous, 
this ammonia gas is then drawn into a compressor, “D” which is equipped 
with check valves “E and E” so that the ammonia gas may be withdrawn 
from the exit of the expansion coil system and then pumped out and com- 
pressed under a very high pressure. In doing this, however, the ammonia 
gas becomes very hot and must be cooled and condensed into a liquid so 
that it may be re-used. This is accomplished by pumping the gas under 
high pressure thru condenser coils “F’’ which are cooled by means of 
cold water which is allowed to trickle over the outside of the condenser 
pipes. In this way, the ammonia gas is reduced in temperature and con- 
densed into a liquid. However, this liquefied ammonia is still under high 
pressure and can again be circulated through the entire system in the 
manner described above. Thus such a system is continuous and the only 


new supply of ammonia necessary is to replace that which may be lost 
from leakage. 
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However, it is very important that the entire ammonia system be 
kept very tight to avoid any escape of ammonia fumes. Modern refrigera- 
tion systems are constructed with this idea in mind. 

In some cases the expansion coils containing the cold ammonia gas 
are used directly as a means of securing the desired cooling effect. In 
other instances however, brine is used as a means of transporting the 
refrigeration to any location where it may be required. 

When circulating brine is employed, the expansion coils containing 
the cold ammonia gas are submerged in a brine solution “GQ” which can be 
brought to a very low temperature without freezing. Then the cold brine 
is pumped through cooling coils or pipes ‘‘H” located in the cold storage 
room, dough room, water tank and in some cases the cold brine is circu- 
lated through a jacket surrounding the mixer. In this way, the required 
refrigeration effect can be secured in any location desired. 

In laying out a refrigerating system of this nature care is taken to 
insulate the pipes carrying the chilled brine or ammonia to the place where 
the actual refrigerating effect is desired so that the cooling effect may 
not be lost en-route. 

There are other types of refrigerating systems than the one de- 
scribed above and also other substances are sometimes used instead of 
ammonia. 

It is advisable to arrange a mechanical refrigerating system so as to 
have two units cross connected. One of these units can be used to meet 
the ordinary requirements of the baker and the other used to meet any 
extra refrigeration necessary or to take the place of the first unit in case 
of a break-down. 


XI. HUMIDIFYING SYSTEMS 


Humidity in the dough room and other sections of the bakery is 
secured by the production of water vapor and its absorption by the atmos- 
phere of the room. Devices which are designed to accomplish this are 
called humidifiers. 

A. A SIMPLE HUMIDIFIER 

Perhaps the simplest arrangement for raising the humidity of a room 
is to heat a pan or tank of water and then to blow the moisture evaporated 
at the surface of the water out into the room by means of fans. Such 
an oufit however, is very crude and will not produce uniform results. 


B. AN INEXPENSIVE MOISTURE GENERATOR 


A simple form of humidifier may be constructed and installed in 
accordance with the following diagram: 


Side View 


7 Water inlet [4% gal. iron] 7 
Za “ outlet z vad : 
aoe oe Moisture Generator. 
5 Lock nut and washer 

6. Cap on 8" pipe [gal. iron] 
eae Or sae a 

8& Standard gas burners,2"apart 
9. Water gauge 
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This generator is made of a piece of standard iron pipe 8 feet in 
iength and 8 inches in diameter. The top of this pipe is perforated and 
small sockets inserted with perforations through the center to allow the 
moisture to escape. The pipe is equipped with a water inlet and a water 
outlet, and the pipe is to be maintained two-thirds full of water. 

Half way below the water level is a brass pipe for steam, equipped 
at éach end with a valve for steam inlet and steam outlet. 

By turning steam on, and. only slightly opening the steam outlet 
valve, the temperature of the water will be sufficiently raised to give off 
the necessary moisture. This is controlled through the manipulation of the 
steam valves. 

The proper amount of water is easily maintained by occasional ob- 
servation of the water gauge. 

Special air conditioning machines though expensive, are preferable. 
The moisture generator as shown in the above diagram is to serve those 
who find the installation of special machines beyond their means. 

A surprisingly small amount of steam is necessary to maintain the 
required humidity. 


C. ATOMIZING SYSTEM OF HUMIDIFYING 


A familiar type of mechanical humidifier consists of a device having 
a vertical disk which is revolved at high speed. A stream of heated water 
is directed against the center of the disk. In this way the water is 
atomized or broken up into a very fine mist. 

A fan rotating back of this disk blows the tiny particles of water out 
into the room and they are absorbed by the air, — thus raising the humidity 
in the room. 

Such a humidifier is often equipped with a regulator which controls 
the amount of moisture diffused into the room and shuts it off entirely 
when the desired humidity of the room is reached. 


D. STEAM AS A SOURCE OF HUMIDITY 


Low pressure steam, 5 to 15 lbs. gauge pressure, frequently termed 
“wet” steam is used as a means of securing the desired humidity in ovens. 
In those cases where there is no automatic humidifying equipment low 
pressure steam is often used as a means of securing the proper humidity 
for the proof box. 


XII. AUTOMATIC CONTROL OF TEMPERATURE 
AND HUMIDITY 
A. REGULATORS GOVERNING HEAT AND HUMIDITY SUPPLY 


Temperature and humidity in the bakery may be controlled by the 
installation of regulating devices which control the amount of heat and 
moisture supplied. Thus a fairly even temperature and percentage of 
relative humidity may be maintained. 
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B. AUTOMATIC AIR CONDITIONING EQUIPMENT 


There are several different types of air conditioning equipment which 
have been perfected to meet the requirements of the bakery. Such equip- 
ment is constructed so as to wash air, incorporate into it the desired 
moisture content and also bring it to the desired temperature. This 
washed, humidified and heated air is forced to circulate through the room 
and the atmospheric conditions therein are thereby standardized and 
regulated. 

A familiar type of such an air conditioning equipment draws in air 
by suction. This air is forced through a spray or mist of water which 
washes it and also saturates it with moisture. By careful regulation of 
the temperature of this water the amount which is absorbed by the air 
is controlled. This humidified air is then passed through a radiator con- 
sisting of heated steam coils and is thus heated to any degree of tempera- 
ture desired. 

Air conditioning equipment may be constructed so that the air may 
be cooled instead of heated whenever necessary. 

The air thus conditioned is circulated through the dough room or 
any other room where automatic control of the temperature and humidity 
is maintained, and then often returned to the air conditioning equipment 
for re-conditioning and re-circulation. 

The use of such equipment enables the baker to manufacture his own 
weather in the bakery no matter what the natural weather conditions 
on the outside may happen to be. 


XIII. STORAGE CONDITIONS—TEMPERATURE 
AND HUMIDITY 


A. FLOUR ROOM 


Flour should be stored in a clean, light, well ventilated room. The 
average temperature of the flour storage room should be maintained at 
about 70 degrees F. The relative humidity shouid be about normal or 
65%. In the winter time the material in storage should not be kept too 
close to the radiator and the heat should be uniformly circulated through- 
out the room. A suitable thermometer and hygrometer should be placed 
in some central location in the flour room so that the baker can know at 
all times the temperature and humidity, and in this way maintain the 
desired conditions. 

Salt, sugar and other dry materials of a similar nature may be kept 
under the same storage conditions as flours. 


B. REFRIGERATED STORAGE 


Yeast, and other similar perishable ingredients should be kept in a 
cool chamber maintained at a temperature of 40 to 45 degrees F. When 
possible, eggs are often stored at a still lower temperature. It is important 
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that condensed milk, malt extract, shortening and wax paper be stored 
under cool, dry conditions. 

If ice is employed as the refrigerating agent, of course, the range of 
refrigerating temperatures which can be obtained is naturally more limi- 
ted than if some system of mechanical refrigeration is used. 


XIV. DOUGH ROOM—TEMPERATURE AND 
HUMIDITY 


A. IMPORTANCE OF TEMPERATURE AND HUMIDITY IN 
THE DOUGH ROOM 


In Chapter XI the very important effect of temperature and humidity 
on the fermentation and conditioning of the dough was described. In 
this connection, the maintenance of the proper atmospheric conditions in 
the dough room is absolutely necessary in order to insure the efficient 
production of uniform high quality bread. 


B. THE PROPER TEMPERATURE AND HUMIDITY FOR THE 
DOUGH ROOM TO BE MAINTAINED 


Under ordinary conditions, tne dough room should be kept at a tem- 
perature of 78 degrees to 80 degrees F. and a relative humidity of about 
70 to 75%. The relative humidity should never go below 65% which 
represents normal air condition. Without any artificial source of hu- 
midity, the humidity in the bakery is usually lower than out-doors inas- 
much as the ovens are continually drying out the air. It is often found, 
especially in cold weather that the moisture content in the air of a bake- 
shop is lower than it should be, thus impairing the quality of the resulting 
bread. 

The correct relative humidity for the fermenting room may be cal- 
culated by adding the actual moisture content of the flour to be used to 
the percentage of liquid added to the dough batch. 


Example: 
Ifthe moisture conteny Ol tNe Outs) a ee eee 12% 
and, the liquid added tonthe  doughsis: .. 5. ne ee 60 % 
The proper hygrometric conditions would be represented _ 
in a corresponding amount of relative humidity, or....... 712% 


C. IMPORTANT POINTS IN THE MAINTENANCE OF PROPER 
TEMPERATURE AND HUMIDITY IN THE DOUGH ROOM 


1. CONSTRUCTION OF DOUGH Room 


While the dough room should be of ample size, it should not be un- 
necessarily large and the ceilings should be fairly low, usually not more 
than nine or ten feet in height, inasmuch as the cost of maintaining the 
proper temperature and humidity depends on the cubical space of the 
room. 
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The dough room should be carefully constructed and if possible the 
walls and ceilings should be made of material which will act as a heat 
insulator. Furthermore, if the ovens are located below the dough room 
the heat radiating from them is apt to “pocket” under the ceiling thus 
localizing some heat thru certain sections of the floor of the dough room. 
Yn order to prevent this, the space underneath the floor should also be 
adequately insulated. Cork board and similar insulating material are 
used to good advantage in the construction of dough rooms, and result in 
easier and cheaper control of the temperature and humidity of the dough 
room. 

The dough room should be provided with ample facilities for venti- 
lation which can be readily controlled and so arranged that the circulation 
of air will be uniform and all drafts eliminated. 


2. HEATING AND HUMIDIFICATION FACILITIES FOR THE DOUGH ROOM 
(a) HEATING AND COOLING 

The necessary heating of the dough room may be secured by the 
proper installation of radiators which should be so arranged that the 
heat secured therefrom will be uniformly distributed throughout the room. 
Cooling of the dough room may be secured by means of the cold water 
coil which was explained earlier in this chapter or by the installation of 
a system of refrigeration coils through which is circulated chilled brine 
secured from the mechanical refrigeration plant. Sometimes the ex- 
pansion coils containing the cold ammonia gas produced in the refrig- 
erating plant is used. In either case these cooling coils are located near 
the ceiling of the dough room. The air located near these coils becomes 
chilled and inasmuch as cold air is heavier than warm air, it will sink to 
the floor of the room and in so doing a circulation of cooled air is secured 
throughout the room. 

The temperature of the dough room should be constantly recorded 
by means of a suitable thermometer and where possible, controlled and 
kept uniform by the operation of the thermostatic regulating devices. 


(b) HUMIDIFYING 


In addition to the operation of some sort of a mechanical humidifier 
such as was previously described in this chapter, the creation of the desired 
humidity in the immediate location of the troughs containing dough may 
be facilitated by placing the troughs fairly close to each other and also 
by covering the troughs with canvas cloths. 


(c) AUTOMATIC AIR CONDITIONING 


In bakeries where circumstances permit the installation of automatic 
air conditioning equipment such as previously described, the desired tem- 
perature and humidity may be readily maintained in the dough room and 
uniform atmospheric conditions thus insured. In any event, however, the 
use of a thermometer and hygrometer in the dough room is indispensable. 
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‘XV. CONTROL OF TEMPERATURE OF DOUGH 
OUT OF MIXER 
A. IMPORTANCE 
As pointed out previously, the maintenance of proper dough fermen- 
tation and conditioning depends largely on the temperature of the dough 
fr6ém the time it is mixed until baked. The influence of the temperature 
and humidity of the atmosphere in the dough room has also been explained. 
The temperature of the dough when it is mixed is naturally of primary 
importance and should be carefully controlled. 


B. MEANS OF COOLING DOUGHS DURING MIXING 


If necessary precautions are not taken, a dough would ordinarily 
come out of the mixer at~a temperature too high to permit optimum fer- 
mentation and conditioning. Hence, adequate provisions must be made 
in order to keep the temperature of the dough down to the desired point. 
This may be done in several ways: 


1. CHILLED AIR 
One very effective way of keeping the dough cool during mixing is 
by the injection of refrigerated air into the mixer. This is sometimes 
done by forcing chilled air through small holes in the agitator arms. 


2. COOLING JACKET OR MIXER 
In order to secure the desired cooling effect on the dough during 
mixing, some mixing machines are constructed with an outer jacket 
tkrough which cool water or brine may be circulated. 


3. COLD WATER AND ICE AS A DOUGH INGREDIENT 


One of the best known methods of preventing doughs from heating 
up in the mixer is by the use of cold water and ice as an ingredient in 
the dough batch to meet the necessary water requirements. One way in 
which very cold water is secured is by the installation of brine coils in 
the tank containing the water to be used in the dough. Such a tank of 
course, should be carefully insulated. 


XVI. CALCULATION OF WATER TEMPERATURE 
AND AMOUNT OF ICE 
A. IMPORTANCE OF UNDERSTANDING METHOD OF 
CALCULATION 
When either chilled air or a cooling jacket is employed, the baker can 
determine by experience just the amount of cooling required to bring 
his doughs out of the mixer at the required temperature. With the use 
of cold water and crushed ice as a means of cooling the dough, the tempera- 


ture of the water required and the amount of ice needed will have to be 
calculated. 
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Therefore, it is highly important that the baker thoroughly under- 
stand the mode of calculation involved as explained in the following para- 
graphs. 


B. NECESSARY FACTORS PRELIMINARY TO CALCULATION 


In order to calculate the required temperature of the water to be 
used in any dough and the amount of ice needed, the following factors must 
be established :— 


1. DESIRED TEMPERATURE OF DOUGH OUT OF MIXER 
This, of course, is known by the baker. 


2. TEMPERATURE OF THE FLOUR 
This can be secured by use of a Thermometer. 


3. TEMPERATURE OF DOUGH ROOM 


’ A thermometer placed in the room near the mixers should be read 
just prior to mixing so that the room temperature will be known. 


4. MACHINE ALLOWANCE 


In the following paragraphs the term “machine allowance” is used 
to designate the number of degrees by which the temperature of the water 
used in the dough will have to be reduced in any given case to compensate 
for the normal increase in temperature of dough due solely to the heat 
developed in the dough by the friction of the mixer and dough. 

This machine allowance in some instances may be as high as 35 
degrees F. 

Inasmuch as the exact machine allowance depends upon the size 
and type of mixer, the size of dough, stiffness of dough, speed of mixer, 
type of agitator, and time of mixing, this factor must be determined in 
each case by the following procedure: 

Mix your regular dough noting the temperature of the flour, the 
temperature of the water, and the temperature of the dough mixing room 
and also record the temperature of the resulting dough out of the mixer. 
Then for this particular type and size of dough, mixing time and mixer, 
the machine allowance to be used must be calculated as follows :— 

(a) Multiply the dough temperature secured by three. 

(b) Subtract from this the sum of the temperatures of the flour, 
water and dough mixing room. 

(c) The result secured will be the machine allowance. 


Example: — 

Suppose the dough temperature secured is............ 80 degrees F. 

NAY er Co. cea yt eee? 80 times 3 will equal 240 and suppose: 
Flour temperature is 69 degrees F. 

and Water ” ” 64 degrees F. 

and Shop a ” 79 degrees F. 


Then sum of these is 212 degrees 
Therefore, Machine Allowance in this particular case will be 240 


minus 212 or 28 degrees F. 
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Note:—In order to make this matter clearer, let us suppose,—for 
instance that it were possible to mix a dough with no heat of friction de- 
veloped during the mixing process. In such a theoretical case, the tem- 
perature of the dough out of the mixer would be practically equivalent 
to the sum of the temperatures of the flour, water and room divided by 3. 
Thus, assuming no heat of friction is developed, the above dough directly 
after mixing would have a temperature of 7024° F. calculated as follows: 


Flour temperature .69° F. 

Water ee C4e5h: 212 

Shop * 79° FF. come i 
21 OU 


If as shown above, however, actual practical experimentation shows 
that the dough really comes out of the mixer at a temperature of 80° F., 
then the heat of friction during the mixing process obviously has brought 
about an increase in the temperature of the dough of 914° F. This can only 
be offset by adequate refrigeration or by reducing the temperature of the 
water used by 28° F. This represents the machine allowance as above 
calculated. 


702%4° F. 


C. METHOD OF CALCULATING WATER TEMPERATURE 
REQUIRED TO GIVE DOUGH TEMPERATURE DESIRED 


As soon as the temperature of the flour and room have been recorded 
and the machine allowance determinted as shown above,—the necessary 
procedure in calculating the water temperature required is as follows: 

Multiply the desired dough temperature by 3. Subtract from this the 
sum of the temperature of the dough room, the temperature of the flour 
and machine allowance. The result will be the temperature of the water 
required. 


Example :— 
Suppose Dough Temperature desired is................ 77 degrees F. 
Then, 77* times: 3" willvequals +o eee 231 
Suppose also in this case — 
Machine allowance is.................., 28 degrees F. 
FloursTemperature is......4.04. 70 degrees F. 
Shop Temperature is.................... 79 degrees F. 
Phen. SUNT pls ae eee ee 177 degrees 


Therefore temperature of water required is 231 minus 177 degrees 
or 504 degrees F. 


D. METHOD OF CALCULATING AMOUNT OF ICE NEEDED TO 
REDUCE TAP WATER TO ANY DESIRED TEMPERATURE 


Now after the required temperature of the water is determined as 
shown above, the amount of ice to be used can be calculated as follows — 
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First record the temperature of the available tap water. Subtract 
the temperature of the water required from the temperature of the tap 
water. Multiply this difference by the total weight of water for the dough 
batch and divide this result by 144. 


The resulting figure gives the amount of ice required. Deduct this 
amount from the total pounds of water required to give the amount of 
tap water needed. 


For instance, suppose 240 pounds of water at 54 degrees F. are 
required, and the temperature of the available tap water is 64 degrees — 
how much ice should be used? 


This is determined as follows: 


64 less 54 equals 10 
10 times 240 equals 2400 
2400 divided by 144 equals 1624 


Therefore, 1624 lbs. of ice is required and 240 minus 1624 or 22314 
lbs. of tap water is to be used with the ice. 


Note: 


This method gives about 20% more ice than would result from 
strictly theoretical calculation. However, the above has been positively 
determined on the basis of many practical observations, — taking into 
consideration the difference due to unavoidable radiation, and applies to 
one barrel or larger doughs employing a high speed mixer. 


For small batches made in slow speed mixers about 10% less ice can 
be used. This difference depends on shop conditions and can be deter- 
mined locally. 


XVII. MAKE-UP ROOM—TEMPERATURE AND 
HUMIDITY 


The temperature of the make-up room usually is not given sufficient 
thought and consideration probably due to the shortness of the time 
required for the dough to be divided and made up. While excessively high 
temperatures in the make-up room should be avoided, the room tempera- 
ture should not be any lower than that of the dough room; — about 82 
to 84 degrees F. ordinarily will be satisfactory. In many shops, however, 
the temperature is much higher, due to the nearness of the make-up 
machines to the baking ovens which naturally radiate some heat. During 
the handling of the doughs and especially in the “short” proof process, 
the dough should be protected from all drafts. 


In cases Where make-up machinery is employed the relative humidity 
of the room should be about 60%. In many instances the relative humidity 
of the make-up room is low, due to the escape of some heat from the 
ovens. A thermometer and hygrometer should always be located in the 
make-up room. 
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XVIII. PAN PROOF BOX 


A. IMPORTANCE OF PROPER TEMPERATURE AND HUMIDITY 
IN THE PROOF BOX 


The lack of proper temperature and humidity conditions in the proof- 
ing cabinet is one of the chief causes of inferior bread. The importance 
of the maintenance and control of these two factors therefore, can not be 
over emphasized. As explained previously, the proper temperature of the 
proof box for ordinary types of dough should be from 90 to 95 degrees F., 
and a relative humidity should be from 80 to 85%. Special doughs may 
require slightly different proofing conditions. The use of a thermometer 
and hygrometer together with adequate means of controlling the tempera- 
ture and humidity is indispensable. 

The effect of temperature and humidity of the proof box on the dough 
and finished loaf is discussed in Chapter XI. 

It is a very serious mistake to make a dough with insufficient yeast 
which requires a long fermentation period and then to “force” the dough 
during proofing with the hope of securing the desired results, inasmuch 
as it is impossible to produce good quality bread in this manner. 

While humidity in the proof box should be sufficiently high to prevent 
the dough loaves from crusting, it is an error to maintain a humidity so 
high that drops of water condense out on the ceiling of the proof box, 
inasmuch as these drops of water may fall on the loaves making unsightly 
spots and resulting in “cripples.” 

An over-heated and over moist proof box injures the texture and 
grain of the finished loaf. 


B. MEANS OF MAINTAINING PROPER TEMPERATURE IN: 
THE PROOF BOX 


1. CONSTRUCTION AND LOCATION OF PROOFING CABINET 


The proofing cabinet should be constructed so that the temperature 
may be maintained uniform throughout. It is advisable to see that the 
temperature outside of the proof box is fairly uniform on all sides. If 
for instance, one wall of the proof box is next to the oven and another 
wall is adjacent to the outer wall of the building, — the side nearest 
the oven very likely will be much warmer than the side next the wall of 
the building and under such conditions it would be difficult to maintain a 
uniform temperature throughout the proof-box. The proof box should 
be carefully and uniformly insulated. 


2. HEAT SUPPLIED BY CLOSED STEAM COILS 


The necessary heat in the proof box is frequently secured by the in- 
stallation of closed coils or pipes carrying steam. These pipes should be 
so arranged at the bottom and sides of the proofing cabinet that a uniform 
circulation of heat can be secured. It is practically impossible to control 
the temperature with such an arrangement unless some sort of tempera- 
ture regulating device is installed which automatically controls the opera- 
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tion of the steam valves so that the desired temperature may be obtained 
and kept constant. 


3. ELECTRICALLY HEATED PROOF BOXES 


In some shops, especially small ones, the proof boxes are heated by 
means of electric heating units which are thermostatically controlled in 
order to insure constant uniform temperature. 


4, AUTOMATIC AIR CONDITIONING FOR PROOFER 


One of the most satisfactory ways in which to secure the desired 
temperature and humidity in the proof-box is by the installation of a 
special automatic air conditioning equipment. Special types of such 
equipment have been designed for such purposes. In this way, air of a 
definite temperature and humidity is continually entered into the proof 
box at the bottom, circulated throughout and returned thru the top of 
the proofer — for re-conditioning and re-circulation. 


C. MEANS OF MAINTAINING THE PROPER HUMIDITY IN 
THE PROOF BOX 


1. HEATING PAN OF WATER 


Some bakers who lack facilities for the proper conditioning of the air 
in the proof box have merely placed pans of water at the bottom of the 
proofing cabinet and slowly heated the same by means of a gas burner or 
otherwise. 

Such a system of course, will create some humidity in the proofer — 
but it is bound to be more or less irregular in amount and practically 
impossible to control with any accuracy. Sometimes a better distribution 
of moisture is secured by the use of wicking arranged so that the wet 
surface exposed may be thereby increased. 


2. INJECTION OF LOW PRESSURE STEAM 


Low pressure ‘“‘wet” steam is very often employed in order to produce 
the desired humidity in the proof box. In some instances a pipe or series 
of pipes is installed at the bottom of the proofing cabinet carrying steam 
at low pressure, which is allowed to escape through small holes thus 
introducing the necessary water vapor into the air. In such cases, ade- 
quate facilities should be made for draining off any condensed water from 
the bottom of the proof-box. 

Another system of introducing the low pressure steam is through 
pipes which are enclosed in pipes of larger diameter. The inside pipe is 
perforated on the lower side and the other pipe has perforations on the top 
side. Thus the steam passes up through these holes in the outer pipe. Such 
an arrangement of low pressure steam’ pipes may be installed at the 
bottom and ends of the proof box and also at intervals between the racks 
in order to distribute the moisture more uniformly throughout the entire 
chambers. 
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A similar method of injecting low pressure steam into the proofing 
cabinet is to arrange the low pressure steam pipes outside of the proof 
box, with jets spaced at definite intervals leading into the proof box. In 
case the proof box contains two or more racks, similar steam pipes are 
installed between the racks for the introduction of low pressure steam 
at these points. By regulating the valve controlling this system the 
desired humidity can be created and distributed uniformly. 

It is, of course, a mistake to attempt to secure the desired tempera- 
ture of the proof box by means of the introduction of steam. If this were 
done, the resulting humidity would be excessive, and damaging to the 
dough loaves. Therefore, the heating and humidifying systems for the 
proofer should be separate and independent. 


3. AUTOMATIC AIR CONDITIONING 


The purpose, construction and operation of such equipment has been 
previously described. It is one of the easiest and best means of securing 
proper humidity at all times in the proofing cabinet and insures satis- 
factory control which is difficult to secure by the use of other systems 
which require frequent regulation and adjustment of valves. 


XIX. OVEN BAKING TEMPERATURE AND 
HUMIDITY 
_A. HEATING OF OVENS 


The baking process has been briefly discussed in Chapter X; and 
the effect of oven temperature and humidity on the bread has been taken 
up in Chapter XI. 

There are of course, different types of ovens and different kinds of 
fuel which may be used. While it is not within the scope of this book to 
discuss oven construction and operation it may be well to point out that 
the installation of a modern oven designed to meet the particular require- 
ments of the individual bakery is very essential to the efficient operation 
of the bakery in question. The heat of an oven is generated by the 
combustion or burning of fuel in the firing chamber. It is well to re- 
member that there is always a “lag’’ period between the time of firing and 
the actual heating of the baking chamber and in like manner there is 
a similar “lag” period in the cooling of the oven. In other words, some 
time is required for the oven to heat up and to cool off. The duration 
of this “lag” period is of course, dependent on the type of oven, and kind 
of fuel used. This period will vary in different shops and must be 
determined locally in each individual oven. 

For satisfactory results, the heat of the oven should be maintained 
solid and steady. This is important from the standpoint of fuel economy 
as well as quality in the finished baked goods. 

In the general use of an average peel oven, it is a fallacy to build 
a quick or heavy fire, but in those cases where the capacity of the oven 
must be forced to the limit it is frequently necessary to maintain a “sharp” 
fire. It is well to build a sharp fire about three hours previous to baking 


TEMPERATURE AND HUMIDITY 211 


and close the dampers about °4, way about two hours after the fire has 
been started. Then add a moderate amount of fuel each hour thereafter 
in order to keep a continuous live fire under the oven during the baking 
hours. The fire should be checked about two hours before baking is 
completed. Care should be taken to see that all flues are kept clean and 
that the chimney is high enough to produce the desired draft. The use 
of the proper fuel and care in the method of firing the oven will result in 
fuel economy and aid in the proper control of oven temperatures at all 
times. 


B. OVEN TEMPERATURE AND ITS CONTROL 


As pointed out in Chapter X, oven temperatures for ordinary bread 
making are usually maintained within a range of 375 degrees to 450 
degrees F., — the exact temperature required being dependent on the 
type of bread and size of loaf. Ordinarily the temperature of the oven 
should be such that the loaves will start to “color” in about twelve minutes 
after being placed in the oven. 

Most baking ovens are so constructed that the top and bottom heat 
may be controlled within certain limits so as to conform to the type of loaf 
being baked. The oven temperature secured naturally depends on manner 
of firing and operation of the dampers. Many modern, ovens are equipped 
with thermostatic regulators which control the temperature of the oven 
automatically either by adjusting the fuel supplied or by properly operat- 
ing the dampers. 

Flash heat, or temporary excessive oven temperature at the start of 
the baking process should be avoided, inasmuch as it will cause a rapid 
crust formation which will color too deeply and sometimes burn before 
the inside of the loaf is properly baked. 

Flash heat in an oven may be removed by opening the damper to 
the baking chamber as well as the oven door and allowing steam and 
air to pass through for about five minutes prior to baking. 

If, on the other hand, the oven temperature is too low, much longer 
time is required for baking, and the dough will therefore lose more mois- 
ture and the finished loaf will become stale much sooner than if the proper 
baking temperature were adhered to. 

Instruments for measuring and recording oven temperatures have 
been described previously in this chapter. 

Thermometers or thermocouples of course, register the temperature 
at the spot where they are located. Therefore, it is wise to have several 
such instruments distributed at various points in the oven so that the 
baker may be enabled thereby to properly regulate the temperature 
throughout the entire oven. 


C. HUMIDITY IN THE OVEN 


1. PURPOSE OF MOIST STEAM IN THE OVEN 
The desired humidity in the oven is secured by the injection of low 
pressure moist steam which “mellows” the heat and produces the follow- 
ing results :— 
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(a) -FACILITATES OVEN. SPRING 


The proper amount of low pressure steam in the oven prevents the 
crust from forming too rapidly, thus insuring a healthy uniform oven 
spring and a loaf of good symmetry and volume. Such a condition also 
assists in the production of good grain and texture within the loaf. 


(b) ASSISTS IN THE DEVELOPMENT OF GOOD CRUST AND BLOOM 


The presence of moisture in the oven assists in promoting the chemi- 
cal changes in the starch and sugar at the exposed surface of the dough 
which are responsible for the development of a soft thin crust having a 
desirable golden color. Steam also prevents the formation of cracks in 
the crust and imparts a gloss or glaze to the crust which is desired in 
some types of bread. 


2. Low PRESSURE STEAM AS A SOURCE OF OVEN HUMIDITY 


While the normal evaporation of moisture from the dough during 
baking assists to a limited extent in the production of humidity in the 
oven, it is necessary in most cases to introduce low pressure steam into 
the oven in order to-‘maintain the desired amount of moisture. The steam 
used for this purpose should show a gauge pressure at the oven of from 
5 to 15 pounds and when actually entered into the oven it is often spoken 
of as “wet” steam, due to its partial condensation and the resulting forma- 
tion of tiny particles of moisture which make the steam visibly moist or 
wet. 


It is essential that a pressure gauge be installed in the steam line at 
the entrance of steam into the oven and that the readings on this gauge be 
used to indicate the pressure and temperature at which the steam enters 
the oven, Frequently due to the length and arrangement of the piping 
system from the boiler, steam which shows a fairly high pressure at the 
boiler will be greatly reduced in pressure and temperature by the time 
it actually reaches the oven. 


If a high pressure boiler is in use, a check valve should be placed on 
the outlet of the boiler leading to the ovens, but if the distance is great, 
the check valve should be installed at the point where steam lines divide 
the supply of steam to the ovens. 

In this way a continuous supply of low pressure steam can be readily 
maintained. 

All steam pipes should be covered with insulation material. Especial- 
ly is this important for those leading to the oven. 

Frequently, such insulation covering pays for itself in one year 
through saving in fuel, besides providing a more normal supply of steam 


to the ovens, with less free water, which by spraying into the oven, often 
spoils the bread. 


All steam fixtures require a drain where steam enters oven to drain 
accumulation of water settling in the pipes. 
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3. AMOUNT OF STEAM TO USE IN OVEN 


The amount of moist steam to be injected into the oven depends on the 
type of bread being baked as well as the tightness of the oven. 


For plain pan-loaves, turn valve half way open while oven is being 
loaded; closing door and turning off steam as soon as this is accomplished. 

This is sufficient steam to moisten the heat, making possible a good 
development of loaf, while the crust of the finished loaf will usually have 
a dull finish. 


If a glossy-finished loaf be desired, continue steam 8 to 5 minutes 
after oven is filled and the door closed. 

Of course, the oven must be steam tight; if there is a leak in crown 
or flues of ovens, steam must be allowed to enter, until Bread has fully 
risen in the pans and begins to color. This will require from 8 to 15 
minutes according to heat of ovens. 


For Vienna Bread, Bottom Rolls, Rye and French Bread, the steam 
must be allowed to enter oven until Bread is set and begins to take on 
color. 


Split top bread which has been given a shorter proof than plain top 
bread, also requires additional amount of steam in order to insure a good 
even “break and shred” and proper gloss. Ordinarily after the steam 
has been shut off in the oven, the normal evaporation of moisture from 
the dough will provide adequate humidity. If an excessive amount of 
steam is used — the crust will be tough, and often crust blisters also 
will be produced. 


4, EXPLANATION OF STEAM 


The use of steam as a source of humidity in the oven as well as the 
proof box is such an important factor in the production of quality bread 
that it is very essential for the baker to understand the nature of steam 
and the kind which should be used for this purpose and also the kind 
which should be avoided. While it may be generally known that low 
pressure or “wet” steam should be employed for such work, — just what 
is meant by this type of steam may not be so well understood. There are 
three classes of steam, “‘saturated,” “‘wet’’ and “superheated.” These are 
described in the following paragraphs :— 


(a) SATURATED STEAM 


If water is boiled in an open vessel or closed boiler, it is vaporized 
and passes off as steam. Such steam is said to be saturated. If water is 
heated in a closed boiler the saturated steam thus generated will gradually 
develop an increasing pressure as the heating is continued. At the same 
time, the temperature of this saturated steam as well as that of the water 
in its presence will increase accordingly. Thus the pressure of saturated 
steam is an indication of its temperature. The greater the pressure of the 
saturated steam, the higher will be its temperature. This fact is clearly 
shown by the following table. 
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SATURATED STEAM 
STEAM PRESSURES AND TEMPERATURES 


GAUGE PRESSURE TEMPERATURE OF 


LBS. PER Sq. IN. STEAM DEGREES F. 
hs ose Ae Sa ele oe ec MC Cre ee 212 degrees 
Bk ia ee ie kt ee ee ere, 220 
LOPES. cal ames trae tint eras Leet ae 239 
85 Or ea ts NEP Pe Satan Ce sale a Ar 250 
20) a5 Sete hid eke ene ree ee 259 
A eee am ele A lhaiereny es hea, Acad ona ke ects Ne, 3) 298 
LOO pe Bi eR OA ee 338 
ZOOM ser Seen See eee des een ee 388 


(b) WET STEAM 


Wet steam is steam which contains within itself tiny droplets of water 
in the form of a sort of mist or fog. Therefore steam in this condition 
is said to be “‘wet” because it actually is “wet.” In the oven the presence 
of wet steam results in the formation of a very thin film of moisture on 
the exposed surface of the dough, thus creating the desired effect during 
baking. 


(c) SUPERHEATED STEAM 


If ordinary saturated steam is passed through heated. pipes, it will 
absorb some of this heat and becomes very hot. Hence, steam in this con- 
dition is said to be “superheated.” Such steam is dry and is not only use- 
less as a source of humidity, but if introduced into the oven or proof box 
it would have a very injurious effect on the dough and loaf. 


XX. COOLING AND WRAPPING OF BREAD 


The cooling and wrapping of bread has been discussed in Chapter X. 
The loaves should be cooled gradually although not too slowly. If they 
are chilled or submitted to cold drafts directly after being delivered from 
the oven, cracks in the crust may develop. The relative humidity of the 
cooling room should be above normal and the cooling period usually will 
take 114 to 2 hours. Before being wrapped the temperature of the interior 
of the loaves should be below 95 degrees F. Under the prevailing con- 
ditions in any bakery the exact time required for cooling the bread should 
be determined locally. If the bread is first allowed to cool on racks for 15 
to 20 minutes in the oven room where the temperature is about 85 degrees 
F. and then removed to the cooling room where a temperature of about 
65 degrees F. is maintained, ordinary loaves will be sufficiently cooled in 
about 134 hours. 
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ROPE AND MOLD 


Prevention and Elimination 


I. ROPE DEFINED 


Rope is the name given to a bread disease which results in breaking 
down the starch and protein of the loaf producing a discolored and sticky 
condition in the crumb which is accompanied by a characteristic disagree- 
able odor and nauseating taste. Ropiness in bread is not noticeable directly 
after baking but usually makes its appearance from 12 to 36 hours after 
the bread has left the oven. This bread disease most always occurs during 
the hot humid months and very rarely during cold winter months. 


Il. CAUSE AND SOURCE OF INFECTION 


A. ROPE IS CAUSED BY THE BACILLUS MESENTERICUS 


Rope in bread is caused directly by the growth and development of 
micro-organisms belonging to the group known as the “‘bacillus mesenteri- 
cus” and commonly spoken of as the “rope bacillus.” 

The rope bacillus is a tiny rod shaped organism which can only be 
seen by means of the microscope. The rope bacillus is generally present 
in a special form known as spores. These rope spores are quite resistant 
to heat and when contained in bread doughs they can pass thru the oven 
without being killed and hence are able to develop and grow later on in 
the baked loaf. 


The rope bacillus occurs naturally in the soil and is most frequently 
present on the outer part of vegetables and grains. This organism is 
quite generally carried by the potato and for a long time it was spoken of 
as the potato bacillus. 


B. FORMER EXAGGERATED VIEWS REGARDING ROPE 
INFECTION 


Formerly, many exaggerated views were held concerning the manner 
in which bread doughs became infected with the rope organisms. Many 
people believed that rope would only develop in unclean bakeries and 
when this disease became apparent, they were very likely to immediately 
blame the flour as the source of infection. However, an intensive study 
concerning rope and its development in bread has yielded much enlighten- 
ing information correcting some of these former views. In some in- 
stances, rope has developed in clean bakeries and in many cases it has been 
found that the flour could not be condemned as the basic cause of this 
condition. 
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C. ROPE ORGANISMS PREVALENT IN AIR AND DUST 


The rope organisms like other bacteria and mold spores are present 
to a certain extent practically everywhere in the air and carried by dust 
particles. If conditions are not particularly favorable to their growth, and 
they do not occur in abundance, they will not produce any apparent evi- 
dence of ropiness. 

While flour and certain other raw materials in the bakery may 
become infected with rope organisms, it is not correct to immediately 
attribute the source of rope to the flour unless a careful and thorough 
investigation proves this to be the case. 


D. YEAST CAN NOT CARRY ROPE ORGANISMS 


Incidentally the rope organism will not develop under mildly acid 
conditions. Because of the fact that yeast is grown on a slightly acidified 
media, it is obvious that yeast cannot become a carrier of the rope organ- 
ism. In like manner, the source of rope infection cannot be traced to those 
malt extracts which contain a small percentage of acid. 


E. IMPORTANCE OF UNDERSTANDING THE CAUSE AND 
PREVENTION OF ROPE 


In view of the fact that rope is a condition which may appear even 
in well regulated bakeries and because this bread disease can steal a 
baker’s business from him like a thief in the night, it is very important 
for every baker to become familiar with the nature of rope, the conditions 
which favor its development as well as measures which should be taken 
to prevent its occurrence and to eliminate it directly after it has first 
become noticeable. Therefore, this general subject is discussed further 
in the following paragraphs. 


Ill. EVIDENCE AND CHARACTERISTICS 
OF ROPE 


A. ODOR AND TASTE OF LOAF 


The first indication of a ropy condition in bread is usually the detec- 
tion of a peculiar unpleasant odor and taste of the loaf resembling that 
of over-ripe cantaloupe. 

This odor and taste is faint during the early stages of the development 
of rope but becomes stronger and more obnoxious as the rope condition 
progresses. 

Rope usually becomes first apparent in the center of the loaf and 
later spreads throughout the entire loaf. 


B. DISCOLORATION OF CRUMB 


In addition to the characteristic odor developed, rope in bread results 
in a gradually darkening of the crumb which eventually becomes dark 
brown. This discoloration usually becomes evident in the center of the 
loaf and gradually spreads through the entire interior of the loaf. 
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C. STICKINESS OF CRUMB 


One very significant indication of rope in bread is the development of 
a sticky, viscous condition of the crumb. If a small portion of the crumb 
is pressed between the fingers and then pulled apart, it will sometimes 
stretch readily into long silky strands of web-like threads. This is un- 
doubtedly the reason why this bread disease has been named “rope.” 


D. “FOXY” CRUST COLOR 


The crust of a “Ropy” loaf frequently exhibits a “foxy” or peculiar 
reddish color. 


IV. A METHOD FOR DETECTING ROPE 


Rope is readily detected by the baker thru the manifestation of 
the peculiar characteristics and unmistakable evidences of rope described 
above. 

Every baker should maintain a continual “look-out” for the appear- 
ance of rope especially during hot humid weather. This can be done 
as follows: 

Three or four loaves of bread should be selected at random from 
each day’s baking. These loaves should be stored under relatively warm . 
and moist conditions so that if rope is liable to become evident in these par- 
ticular loaves, it will have the conditions which are most favorable for its 
development. One loaf should be cut and carefully examined about 12 to 
18 hours after baking and another 24 hours later, and still another one 
day after this, — thus covering a total period of about 3 days. If the 
odor or appearance of any of these loaves indicates the development of 
rope, immediate steps should be taken to remedy the situation. Frequently 
in this way the baker will be able to observe the occurrence of rope through 
the detection of a faint “ropy”’ odor before it becomes very pronounced. 
Thus the baker can take the necessary steps to prevent rope development 
in other dough batches before it progresses too far or gets out of hand. 

If rope does not become apparent in any of these ‘“‘test’’ loaves, it has 
practically no chance of developing during the one or two days’ storage 
in the home of the customer. 


V. GENERAL PRECAUTION MEASURES AGAINST 
ROPE 


A. USE OF VINEGAR 


The rope organisms even when present will not thrive or develop 
“rope” in the finished loaf if there is sufficient acidity in the dough. 
Hence, in the summer time, the addition of one pint of 90 grain vinegar 
to each barrel batch of dough is a precaution well worth while especially 
in shops where there is a tendency toward the development of rope. 

If the vinegar is purchased locally, it is advisable to ascertain its 
strength. The ordinary commercial vinegar sold is usually about “40 
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grain” in strength. If such vinegar is employed as a preventive against 
rope, a little more than one quart should be used in every dough contain- 
ing one barrel of flour. The amount of vinegar used of course, should 
displace an equivalent quantity of the water ordinarily employed in the 
dough. . 

Incidentally, one quart of vinegar weighs approximately two pounds. 
Thus, if one quart of vinegar is added to a certain dough formula calling 
for 1 barrel of flour and 120 pounds of water, the amount of water 
employed with this vinegar should be accordingly reduced to 118 pounds. 

The vinegar is added to the dough batch by merely first stirring it 
into the bulk of the water, thus forming a very dilute solution of vinegar. 

To be more specific, the following procedure of mixing should be 
adhered to:— 

1. Dissolve salt in a~small portion of the total water. 

2. Dissolve yeast in another small portion of the total water. 

3. If dried milk is used, it should be dissolved in the proper manner 

in another portion of the water. 

4, Stir the vinegar to be used in the remainder of the water. 

5. Add the salt solution to the water containing the vinegar and next 
add the sugar, milk and malt. Mix these together for a few turns 
of the mixing arms of the mixer. 

. Start to draw the flour into the mixer. 

. When the flour is about half drawn in, add the yeast solution. 
. After the yeast has been incorporated, add the shortening. 

. Then finish mixing. 

The use of vinegar as a precaution against rope will in no way impair 
any of the qualities of the finished loaf and affords a very easy and effect- 
ive insurance against the development of rope. It is preferable to use 
white distilled vinegar for this purpose. 


Nowe oi ier) 


B. GENERAL CLEANLINESS 


While it is not true that rope only occurs in bakeries which are not 
kept clean, it is, nevertheless, a fact that tiny particles of old dough in 
cracks in the floor, wall, machines or pans offer an excellent opportunity 
for the rope organisms to thrive and multiply. Naturally, where con- 
ditions of this sort exist, the doughs are more likely to become infected 
than where the bakery and all equipment are kept scrupulously clean. 

A bakery is not necessarily actually clean because it merely appears 
to be so to the casual observer. Care should be taken daily to remove 
all remote traces of dust, dough, grease, flour, crumbs, etc., from the 
walls, floors and all equipment, through the use of ordinary cleansing 
agents. Otherwise, the dust arising from such particles of waste material 
is apt to carry and distribute rope infection throughout the bakery. 


C. REMOVAL OF STALE BREAD 


Stale bread or other baked goods should not be allowed to accumulate 
in the bakery, inasmuch as they furnish an ideal breeding place for rope 
organisms with the attendant danger of spreading. 
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D. STORAGE CONDITIONS FOR RAW MATERIALS 


While the flour or any one other raw material is not necessarily the 
direct source of rope infection, — it must be kept in mind that these 
organisms are likely to find their way into such materials and will thrive 
if proper storage conditions are not adhered to. Cleanliness, proper 
ventilation, sunlight, and cool temperatures are inhibitive to the develop- 
ment of the rope organisms, whereas, dampness, warmth, the accumulation 
of dirt and poor ventilation encourages the growth of these organisms. 


EK. DOUGH TEMPERATURE 


Warm dough temperatures are more conducive to the development of 
the rope organism than cooler dough temperatures. This is one of the 
many reasons for the maintenance of relatively low dough temperature. 


F. HEALTHY VIGOROUS PANARY FERMENTATION 


The maintenance of a vigorous healthy fermentation and conditioning 
of the dough batch by the use of liberal amounts of yeast, assists in 
creating the desired gradual increase in acidity throughout the dough, 
thus aiding in the prevention of the growth of the rope organisms. 


G. BAKING 


Moisture is one of the factors which encourages the growth of the 
rope organism. Hence, a condition of ropiness is more likely to develop 
in an underbaked loaf than in one which has been thoroughly baked out. 

From this standpoint alone, it is important to avoid flash heat in the 
oven which results in the crust forming too quickly. Such a condition 
necessitates the removal of the bread from the oven before the interior is 
properly baked and the excessive moisture remaining in the crumb, especi- 
ally in the summer time, often results in the appearance of rope where 
it might not otherwise occur. 


H. COOLING AND WRAPPING OF BREAD 


Bread which is not thoroughly cooled before wrapping is more sus- 
ceptible to the development of rope than a loaf which has been adequately 
cooled. Hence, it is always advisable to cool the bread after baking, 
gradually, — although as rapidly as possible to a point where the interior 
of the loaf is about 90 degrees F. before wrapping. Electric fans can be 
used to good advantage in cooling the bread. 


I. STORAGE OF BREAD 


Bakery products of course, should be marketed as quickly as possible 
after baking. However, if bread or other baked goods are packed in 
baskets, crates, boxes or other containers a few hours before delivery or 
kept in them after delivery, extreme care should be taken to keep such 
containers as well as all delivery vehicles scrupulously clean and to avoid 
holding the bread under warm or humid conditions. 
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VI. IMMEDIATE STEPS TO BE TAKEN WHEN 
ROPE APPEARS 


A. EXERCISE ALL PRECAUTIONARY MEASURES 


If all of the precautions taken to prevent the occurrence of rope de- 
scribed in the preceding paragraphs are conscientiously followed out, — 
there is very little chance of rope developing in the resulting bread. How- 
ever, if in any case, ropiness does become apparent, all of the precaution- 
ary measures should be immediately put into practice together with the 
modifications and more drastic steps which are described in the following 
paragraphs. 


B. CHANGES IN DOUGH BATCH,—CONDITIONING,—BAKING 
AND BREAD COOLING 


1. VINEGAR IN DOUGHS 


While the use of vinegar in the dough batch has been previously de- 
scribed as a preventive of rope, — the amount specified should be doubled 
in any case where rope has actually been observed. In other words, one 
quart of 90 grain vinegar or about 214 quarts of 40 grain vinegar should 
be used in every barrel batch of dough made up. 


2. STIFFER DOUGHS 


When rope has made its appearance it is advisable to set the dough a 
little stiffer than usual, by using slightly less water in the dough than 
formerly. 


3 REDUCTION IN SUGAR 


The sugar content of the dough should be slightly reduced, or better 
still — the sugar used should be replaced by a high grade malt extract 
which contains a small amount of lactic acid. 


4. MorE AGE ON DOUGHS 


In shops where a condition of rope has been observed, the doughs 
should be allowed to age a little longer than usual, inasmuch as the 
additional acidity created thereby will assist in retarding the develonment 
of the rope organisms. 


5. BAKING CONDITIONS 


The bread should be baked out just as far as possible without impair- 
ing its softness or other qualities. Usually a slightly cooler oven and a 
longer baking period will assist toward this end. 


6. COOLING AND WRAPPING 


While the rapid and complete cooling of bread prior to wrapping has 
been discussed as a preventive measure against rope, it is especially 
important that this point be heeded more strictly than ever, if rope has 
already appeared. 
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C. METHODS OF ELIMINATING ROPE INFECTION THROUGH- 
OUT THE BAKERY 


Just as soon as ropiness has made its appearance in bread, it is 
necessary to take immediate steps to clean every part of the bakery and 
all equipment by use of solutions such as vinegar which will be effective 
in killing or retarding the growth of the rope bacillus. There are several 
very effective ways of doing this which may be employed jointly or 
separately. Some methods which have proved successful for this purpose 
are described as follows :— 


1. LIVE STEAM — TREATMENT OF SHOP AND EQUIPMENT 


Live steam may be used as a means of cleaning the shop, floors, pans 
and all general equipment coming in contact with the dough. This live 
steam should ‘be under pressure and delivered by means of a steam hose. 
When employed, this steam should be applied to every article being treated 
for several minutes. The nozzle of the steam hose should be held close to 
each piece of equipment so as to insure close contact with the hot steam. 
Steam at 100 lbs. pressure is very hot, namely 338 degrees F. In cases 
where steam is used, it is important to avoid using steam at a lower pres- 
sure because it will not be as hot and consequently not as effective in killing 
the rope organism. Asa matter of fact, steam at only 5 or 10 lbs. pressure 
lacks force and is not much hotter than the temperature of the interior of 
the loaf in the ordinary baking process. Such steam therefore, is not 
hot enough to destroy the rope infection. 


2. FORMALDEHYDE TREATMENT 


An effective means of sterilizing the bakery and killing rope infection 
is through the use of formaldehyde. In severe cases of rope, this treat- 
ment is especially advisable, and may be divided in four parts as follows :— 


(a) WASHING OF FLOORS WITH FORMALDEHYDE SOLUTION 


This should be carried out while there is no work going on in the shop. 
First secure commercial liquid formaldehyde of standard strength (40% 
U. S. P.). Mix one part of this with twenty parts of hot water. Scrub 
the floors of the bakery with this dilute solution, getting it well into all 
corners and crevices. While the formaldehyde fumes will not injure the 
machinery, this solution should not be applied to the troughs or other 
equipment and should not come in contact with any materials. After 
washing the floors with formaldehyde thoroughly wash the same with 
hot water. 


(b) FUMIGATING WITH FORMALDEHYDE 


Fumigating with formaldehyde is best done overnight. Saturday is 
generally most convenient. Where rope is not too severe, it usually can 
be checked for a few days by adhering to the instructions previously stated, 
— until there is no work going on in the shop and then the fumigation 
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can take place. In order to fumigate the bakery with formaldehyde pro- 
ceed as follows :— 
1. Close the place up tight. 
2. Burn three large sized formaldehyde candles free from sulphur 
for every 100 square feet of floor space. 
3. After fumigating, be sure to “air” the shop thoroughly. 
4. Do not permit formaldehyde fumes to come in contact with flour 
or other ingredients. 


VII. INVESTIGATION OF SOURCE OF ROPE 
IN THE BAKERY 


A. EXAMINATION OF MATERIAL 


By closely observing the necessary preventive and curative measures 
for rope as described in the foregoing paragraphs, it is extrémely doubtful 
that any case of rope will get the best of the baker. 

Even though these measures do result in eliminating rope after it 
has once appeared, it is very important to carefully examine the raw 
materials and general shop conditions in order to locate the exact cause 
of the rope infection and to eliminate the same so as to prevent any recur- 
rence of rope. 

If any particular material is suspected to be the cause, it is well to 
set this aside from all other materials and to conduct the trial baking test 
in order to ascertain whether or not this suspicion can be confirmed. 


B. BAKING TEST METHOD 


In order to make clear the method of conducting this test, let us 
assume that the baker wishes to test out one or specific ingredient which 
may be under suspicion. 

The procedure in conducting these baking tests are described in the 
following paragraphs. 


C. GENERAL PRELIMINARY PROCEDURE 


1. Select some room outside of the part of the bakery where the 
commercial doughs are handled, which will be suitable for the making up 
of small test doughs by hand. 

2. Thoroughly clean, fumigate and then ventilate the room. 

3. Select the utensils necessary for the making up of two trial doughs, 
each of which should be large enough to produce about six loaves. 

4, Thoroughly clean and sterilize all utensils to be used. This can be 
done by cleaning them and by thorough heating in the oven. 

5. The baker handling these utensils should wash his hands in a 
disinfectant solution before starting in. His uniform should also be 
freshly laundered and clean. 


D. “CHECK” DOUGH 
With the exception of the particular ingredient to be tested, all the 
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materials necessary for the work should be taken from the bakery into 
the room where the trial baking tests are to be made. 

Then a new sample of the particular ingredient under investigation 
should be secured from some source outside of the bakery. Care should 
be taken to make sure that the sample selected will not cause rope in bread. 
One dough large enough to produce several loaves should be made up 
using this ingredient. This dough should not contain any vinegar and 
should be moderately slack. It should be handled in the regular way. 
During the fermentation period and while in the pan it should be covered 
with a clean sterilized cloth to prevent infection. When placed in the 
oven the cloth should be removed and care taken to avoid overbaking. 
After baking the loaf should be cooled, wrapped, and placed in a cabinet 
where a fairly warm and humid condition is maintained. Thus if rope is 
at all likely to develop, it will surely do so under these favorable conditions. 


BK. “TEST DOUGH” 


Directly after making the first “check” dough as described above, 
a sample of the ingredient to be tested should be brought into the room 
from the bakery,—and a test dough made up using this ingredient together 
with the other necessary materials taken from the same lot as those used 
in the check dough. 

The formula and shop conditions should be same as those employed 
in the check dough and the same care should be exercised in handling 
and baking the dough. 

The baked loaf should be wrapped in the same manner and placed 
under similar conditions of temperature and humidity. 


F. EXAMINATION OF CHECK AND TEST LOAVES 


After 24 hours, one loaf from each dough should be examined and 
thereafter at intervals of 12 hours for about three days. 

This examination may result in any one of three ways, each of which 
are explained as follows:— 


1. Botu SETs oF LOAVES EXHIBITING ROPINESS 


If the loaves from both the check dough and the test dough develop 
rope, the indication is that some material other than the one under investi- 
gation is the cause of the infection. This of course is only true provided 
due precaution and care has been exercised in handling both doughs and 
that the new sample of the ingredient being investigated and used in the 
“check” dough has been previously proven not to develop a ropy loaf. 

In such a case where the evidence secured indicates that some in- 
gredient other than the one being investigated is the carrier of the rope 
infection, each ingredient used should be tested in the same manner by 
means of further baking tests. 


2. NONE OF THE LOAVES EXHIBITING ROPINESS 
. In case none of the loaves from either set of doughs develop rope, 
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it is quite apparent that the development of rope in the bakery can not 
be attributed to the particular ingredient in question or any of the other 
ingredients used. In this event, it would appear that some other source 
of infection existed in the shop which probably has been removed by the 
necessary cleaning and disinfecting measures taken. 


3. THE CASE OF THE DEVELOPMENT OF ROPE ONLY IN THE TEST DOUGH 


If the “check” loaves are free from rope but it is observed that ropi- 
ness develops in any of the “test” loaves, the indication is that the par- 
ticular ingredient being tested and used in the “test” dough was at fault. 
This ingredient should be promptly removed from the storage room and 
not used until further investigated. However, no definite conclusion 
should be drawn until the baking test has been repeated with similar 
results, and then confirmed by bacteriological tests conducted under the 
supervision of a man who has been trained in this scientific line of work. 


G. IMPORTANCE OF CONFIRMATION OF BAKING TESTS BY 
BACTERIOLOGICAL EXAMINATION 


If the baking tests described above indicate that any one particular 
raw material is the cause of rope, this one ingredient should be removed 
from contact with the other materials and not used. However, before 
being sure of this indication, actual bacteriological tests are necessary. 


VI. MOLD DEFINED AND EXPLAINED 


The word “mold” refers to a certain group or class of tiny plants 
which are visible to the naked eye and which are made up largely of a 
cottony, thread-like structure which presents a “furry” appearance. Molds 
are unquestionably familiar to practically everyone, inasmuch as nearly 
all household foods, if kept for a period of time under warm or moist 
conditions will exhibit mold growth. There are various types of molds, — 
differing somewhat in general appearance, color and rapidity of growth. 

The color of these molds is usually brown, red, orange, yellow, green, 
blue, pink, white or black. While the majority of the common molds are 
not poisonous, a few of them are said to be detrimental to health. 


IX. THE GROWTH AND DISTRIBUTION OF 
MOLDS 


As the mold plant grows and develops on food or other organic 
matter, little thread-like stalks or “whiskers” become noticeable. A tiny 
ball usually develops on the top of these stalks and is often spoken of as 
the spore sack. This sack contains hundreds of tiny mold seedlings or 
spores each of which is so small that it can only be seen through the 
microscope. On the slightest disturbance such as a mild breeze, these 
spore sacks break, — releasing numberless mold spores which float away 
in the air as tiny specks. Naturally, under ordinary conditions some of 
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these spores find a lodging place on bread or other foods exposed to the 
atmosphere. Furthermore, mold spores can be carried from one place to 
another by flies or other insects. 

Under proper conditions of food, warmth and humidity these spores 
will thrive and produce a luxuriant growth of mold plants and thus the 
process of reproduction and distribution of mold continues. Mold spores 
usually settle on the outside of the bread or other foods and therefore, mold 
growth first appears on the exterior surface. Then the thread-like pro- 
jections of the mold plant extend themselves into cracks or tiny openings 
on the surface and thus the mold spreads from the exterior to the interior 
of the loaf. The subject of mold in relation to bakery products should 
be of interest to every baker and should be given serious consideration in- 
asmuch as a loaf of bread which becomes moldy prior to delivery or very 
shortly thereafter, frequently proves disastrous to the sale of that par- 
ticular loaf. 

In this connection, it should be remembered that there are certain 
conditions which pre-dispose and encourage the development of mold in 
bread and other bakery products. On the other hand, certain sanitary 
precautions may be taken which will aid materially in delaying or prevent- 
ing the development of mold and if these precautions are conscientiously 
adhered to, it will be rare that the baker will be confronted with the mold 
problem. 


X. PROTECTIVE MEASURES AGAINST MOLD 
A. GENERAL CLEANLINESS 


While some mold spores are floating about in practically all ordinary 
atmosphere, the presence of stale bread, — crumbs, old waste dough or 
other similar material in or near the bakery as well as unclean machinery, 
wrapping paper, bread boxes, wagons or cases offer ideal conditions for 
the rapid development of mold plants from which numberless mold spores 
are produced. 

These mold spores then contaminate the atmosphere in the neighbor- 
hood of the moldy material and this mold laden air circulates throughout 
the immediate vicinity. In this way such products as bread coming in 
contact with this air are naturally infected with a greater number of mold 
spores than ordinarily and under these conditions there is a much greater 
likelihood of the subsequent appearance of mold in products thus exposed 
and infected. 

Therefore, one of the first preventive measures against mold is the 
maintenance of absolute cleanliness throughout the bakery, including ma- 
chinery, equipment, wrappers, bread boxes, delivery wagons, etc., as well 
as all bakery premises. This of course, means frequent scrubbing of the 
bakery and thorough cleaning of all machinery and equipment coming in 
contact with the bread or other baked goods. Furthermore, no stale bread 
or rubbish should be allowed to accumulate in the bakery or in the im- 
mediate neighborhood. . 

Molds thrive best in dark places. Hence it is important that the 
bakery be amply supplied with sunlight and well ventilated. 
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B. BAKING, COOLING AND WRAPPING OF BREAD 


As a preventive against the development of mold in bread; it is 
essential that the loaf be completely baked, having a crust which is not 
unduly moist. ; 

The loaf should be thoroughly cooled and the crust surface dry before 
wrapping. If bread is wrapped while still warm, it will be in an ideal 
condition for the rapid development and growth of any mold spores. 
Furthermore, the wrapping paper used should be stored in a dry, clean, 
éool place and kept absolutely protected from dust. Bread boxes or cases 
should be kept scrupulously clean and properly ventilated for if they are 
not, some of the moisture escaping from the loaf may condense on the 
surface causing a moist or humid condition which encourages the growth 
and development of molds. 


C. FILTERED AND WASHED AIR IN THE BAKERY 


The installation of air filters and air washing equipment whereby the 
air entering the bakery is first cleaned, aids considerably in eliminating 
the dust particles which carry mold spores in the air. Such a system serves 
as a preventive measure against the development of mold in bread by 
cutting down materially the number of mold spores floating about in the 
air of the bakery and in this way the chances of the subsequent occurrence 
of moldy bread is greatly reduced. 

The infection of bread and other bakery products with mold spores 
takes place after the product is baked; namely, during the cooling, wrap- 
ping, handling, delivery or storage. While it is impossible for the baker 
to control the conditions under which the bread is handled after delivery 
to the customer, it is quite certain that if the proper protective measures 
against mold are taken in the bakery, there will be very little likelihood of 
complaint on the part of the housewife concerning moldy bread. 


XI. MOLD IN BREAD CANNOT BE CAUSED 
BY THE INGREDIENTS USED 


Many tests have been conducted which demonstrate that the develop- 
ment of mold in bread cannot be traced to any of the ingredients used. 
This is due to the fact that the temperature reached by the dough in the 
baking process is sufficiently high to kill any mold spores which might be 
present in the dough, and the loaf directly after baking is thereby rendered 
sterile insofar as mold is concerned. 
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FOREWORD 


This chapter is divided into three sections. Section one explains the 
importance of maintaining a suitable system of accounting. Section two 
describes a system of accounting and records which has proven successful. 
Section three discusses the control of invisible losses which are revealed 
by the operation of systematic records and accounts. 


SECTION ONE: 


THE NECESSITY OF COST ACCOUNTING 
I, THE NECESSITY OF AN ACCOUNTING SYSTEM 


Success in the baking business today has proven itself to be dependent 
on the efficient production and merchandizing of quality goods together 
with the maintenance of an adequate system of accounting and manage- 
ment. 

The major portion of this book has dealt with the various basic in- 
gredients entering into bakery products and the different steps in modern 
bakery manufacturing methods. However, the use of good raw materials, 
the adoption of up-to-date manufacturing processes and the operation of 
effective advertising and merchandizing policies will not spell success for 
the baker unless utmost efficiency in production and selling also prevails. 
Real efficiency in manufacture, selling and general management of a 
bakery means the minimizing of controllable losses and is impossible with- 
out the continuous maintenance of accurate records and accounts. 

Sometimes a baker suddenly wakes up to the fact that he is bankrupt 
and is at a loss to understand why. An investigation in such cases fre- 
quently shows that the lack of an adequate accounting system is the basic 
cause of the failure. 

In other instances a baker may say: “My goods are of the finest 
quality, my shop is clean, my windows and store attractive, my delivery 
wagon and driver neat, — and I have advertised well. I’m selling a lot 
of goods at what I believe to be a fair price, but I’m not making much 
money. What’s the matter?” 

Usually the answer to this is: “How about your cost accounting 
system. Do you know what every article costs to produce, do you know 
what lines are paying and just how much, — and — what’s more imipor- 
tant, are you carrying any lines which are actually losing money for you?” 

Without a suitable system of accounting even at best business is a 
gamble. If you do not maintain adequate accounts and records, you can 
easily lose money and material through theft or careless waste without 
your even knowing it. You may overcharge the public on one article 
and undercharge on another. If the average keeps your head above water 
and your business shows a profit, all well and good; but if on the other 
hand, at the end of the year you show a loss, then it is too late to repair 
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the damage done. By installing and operating a simple system of account- 
ing you will eliminate all guess work. You will know what factors enter 
into the cost of each product, and the price you should get for it in order 
to insure a fair profit. You will be able to recognize any unnecessary 
losses in material as well as goods damaged in the process of being made, 
so that the conditions responsible for this may be corrected. You will 
know how much money you can afford to spend on advertising and sales 
promotional work. You will know what routes are paying the best. You 
will be able to recognize various items of expense which can be lowered. 
You will be able to know how much work is accomplished by each employee. 
You will be free from worry inasmuch as you will know at all times just 
how your business stands. 


i INCOME TAX REPORTS REQUIRE THE OPERATION 
OF AN ACCOUNTING SYSTEM 


The necessity of rendering an accurate income tax statement should 
compel every business man to know just where he stands financially at the 
end of the year. Without an adequate system of accounting, this of course 
is impossible. 


III. A SIMPLE MEANS OF ESTABLISHING AN 
ACCOUNTING SYSTEM 


While many owners of bakeries are not bookkeepers or accountants, 
themselves, they should recognize the importance of the installation and 
operation of a simple yet satisfactory system of accounts. 

If the business is small and does not warrant the continuous services 
of an expert accountant it should always be remembered that it is a simple 
matter to hire such an expert to install a suitable accounting system which 
can then be kept up and operated by a clerk or bookkeeper, or even by the 
proprietor himself. Usually this will mean the saving of considerable 
money in the long run and will pay many times over for the cost of 
installation and operation. 


Iv. ALL ACCOUNTS AND RECORDS SHOULD BE 
EXAMINED AND AUDITED 


To make sure that the books of the bakery are accurately kept, they 
should be inspected regularly by the owner of the bakery or by an outside 
accountant. While it is to be expected of course that every employee is 
honest, it is a well known fact that occasionally money is stolen by those 
who are entrusted to handle it. By skillful manipulation of the cash 
records, it is possible for a bookkeeper or cashier to camouflage such a 
theft so that it will escape detection, unless all of the records are carefully 
examined and audited. While such instances are rare, nevertheless they 
‘have happened and probably will continue to occur just so long as periodic 
and thorough examination of all of the accounts and books is neglected 


by the proprietor. 
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V. THE ESSENTIAL FACTORS IN ANY ACCOUNTING 


SYSTEM 
The exact system of accounts to be operated of course, will depend on 
the size of the shop and whether it is a wholesale or retail business. But 
there are certain fundamental principles to be followed by every baker 
in order to be successful. 
First: Take a thorough inventory at definite intervals. 
Second: Know how much each article costs to produce. 
Production Costs Under this comes: 
(a) Cost of Materials 
(b) Labor cost in Bake Shop 
(c) Operation expense, depreciation charges, etc. 
Selling Costs ; Under this comes: 
(a) Cost of delivery and maintenance 
(b) Salaries to Sales Department 
(c) Advertising 
General Expense Under this comes: 
(a) Interest on money invested and borrowed, 
insurance and taxes 
(b) Rent, light and miscellaneous expenses 
(c) Bad Debts 
(d) Depreciation (all departments) not already 
charged out to selling and manufacturing 
cost 
(e) Management salaries and expense. 
Daily selling cost and overhead may be calculated by dividing the 
monthly selling cost and overhead by the number of working days in the 
month. 


VI. THE RECOGNITION OF DEPRECIATION CHARGES 


When asked about his accounting system one baker said: ‘What 
do I want to worry about books for. At the end of the year, I’m ahead of 
the game, and business is fine. Why should I bother with a lot of detail.” 
But that very baker may be gradually failing and not even realize it. He ~ 
is forgetting that his machines are wearing out, and that he will have 
to replace his delivery trucks in a short time. Below is a list of approxi- 
mate nominal depreciation rates showing average figures for yearly de- 
preciation. These are of interest because many bakers forget them: 

Brick Buildings 2% 
Frame Buildings 3% 
Machinery and Ovens 10% 
Other shop equipment 15% 
Office furniture and 


fixtures 10% 
Automobiles 25% to 33% 
Horses, ete 10% 


Wagons 10% 
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When a dough mixer turns out a batch of dough, part of the price 
of this machine should be charged to the manufacturing costs or general 
expense. A small portion of the price of show cases and store equipment 
must also be charged to selling costs. We all know that even constant 
repairs will not keep machinery, equipment, buildings, etc., in their origi- 
nal condition. It is inevitable that sooner or later buildings must be torn 
down and replaced, and new show cases must eventually be substituted 
for old ones. Therefore, to figure costs accurately it is necessary to add in 
this a small percentage of the cost of buildings, equipment, etc., which will 
in time replace worn out equipment. Remember this,—depreciation must 
not be forgotten. 

Blind business is worse than no business, and a business without a 
cost system is like aman without eyes. It is blind and although it may keep 
going for a while no one knows into what pit it may stumble. The in- 
stallation and operation of a suitable accounting system are the “eyes” 
of any business. : 

Now there are many different efficient systems of maintaining records 
and accounts for a baking business, but their underlying principles are 
quite similar. One system which has been adopted and proven successful 
by many bakers is explained very briefiy in the following section of this 
Chapter. 


ay 
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SECTION TWO: 


WIHLFAHRT’S SYSTEM OF ACCOUNTING 


I. FOREWORD 


It is extremely difficult to give a complete and clear description of any 
particular system of bakery accounting without accompanying illustra- 
tions of the “forms” used and specimen pages of the actual books in which 
the various necessary entries are made. 

The various forms and specimen sheets pertaining to an accounting 
system entitled “Increasing Bakery Efficiency” by J. E. Wihlfahrt, can be 
secured through representatives of the Fleischmann Company at small cost. 

However, due to the size of many of the forms and pages used it is 
not possible to include them in this chapter and the following description 
of these various forms and their purpose probably will only be clear to 
those who are more or less familiar with bookkeeping work. 


Il. INTRODUCTION 


In starting an Accounting System where it is expected to keep a 
set of books, it is absolutely necessary to take a complete inventory of the 
assets. 
This inventory should contain a complete list and valuation of the 
following: 
Real Estate including Building Lot, Bakery, Office, Store; Stable, 
Garage, etc. 

Machinery and Ovens. 

Other Shop and Store Equipment such as Trucks, Show Cases, Pans, 
Racks and Utensils. 

Delivery Equipment. 

Office Furniture and Fixtures. 

Cash — (Currency on Hand and Balance in Bank). 

Accounts Receivable. 

Miscellaneous Supplies. 

Baking Material — Bread Shop, Cake Shop. 

In order to include in the cost of manufacturing the inevitable de- 
preciation on machinery and utensils, delivery equipment, office furni- 
ture and fixtures, ete., it is necessary to make calculations of Fixed Charges 
based on the inventory valuations, as illustrated under “VI — Section 
One” of this chapter. It is also necessary to take into account a weekly 
or monthly proportion of insurance and taxes paid during the year. 

A separate ledger for customers should be used. Daily purchases are 
to be charged and collections credited to the respective accounts from the 
entries made at the back of the daily salesmen’s Settlement Sheets. A 
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controlling account to cover these accounts is to be carried in the general 
ledger under the title of Accounts Receivable. 

To keep a Cost Accounting System in the bakery we must consider 
these departments: 

First, the Manufacturing Department, 

Second, the Selling Department, 

Third, the Office. 


III. HANDLING OF STOCK 
A. IMPORTANCE 


One of the most important factors in the efficient operation of a bakery 
is the careful handling of stock and the maintenance of accurate stock 
records. ; 

As explained in the following paragraphs an accurate record of all 
stock may be easily kept by the use of special records for the Bread 
Department, Cake Department and Miscellaneous Supplies. However, a 
similar record may be maintained by the use of a stock ledger if so desired. 
An actual physical inventory of stock on hand should be taken at the close 
of each week. 


B. STOCK RECORDS 
1. STOCK RECAPITULATION SHEET — BREAD DEP’T 
(a) PURPOSE 

The purpose of this record is to show at all times, the amount of 
bread department material on hand, purchased and used. This record 
is divided into two sections, “Stock Received” and “Stock Used.” The 
Section showing “Stock Used” also shows a summary of any excesses or 
shortages and cost of the stock. 


(b) OPERATION 
Stock Received 
1. Enter inventory of stock on hand at beginning of the week. 
2. Enter all material received during the week. 
3. At the end of the week add up all columns. The total amount of 
each ingredient to be accounted for is thus shown. 


Stock Used 

1. Each day, the amount of each ingredient used is secured by total- 
ling the amounts shown on the dough reports for the day. 

2. The total amount of each ingredient used is entered on the “Stock 
Used” record daily. 

3. At the end of the week add up all columns. Thus the total amount 
of each dough batch ingredient used is shown. 

4, At the right side of the “stock used” record there should be a space 
for the entering of Extra Materials used such as dusting flour, trough 
grease, etc. Each day the total amount of such ingredients should be 
secured from the dough reports and entered. 
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5. At the end of the week these “extra materials” are totalled. 

6. The inventory of stock on hand at the end of the week is taken 
and entered on a separate line just below the line on which the total amount 
of materials used during the week is entered. 

7. The total amount of each ingredient used as figured from the dough 
reports during the week is added to the amount of each ingredient on 
hand at the end of the week as shown by the inventory and the grand total 
is shown. 

8. This grand total of ingredients should be equal of course, to the 
respective amounts of ingredients to be accounted for as shown by the 
inventory at the beginning of the week, plus that received during the week 
and as entered on the “Stock Received” record. 

9. If these totals do not agree the difference in each instance represents 
“stock over” or “stock short” as the case may be. If there is any “stock 
over,” there undoubtedly has been an error in the weights of material 
received, — in recording in the inventories, the dough reports or stock 
records. If there is any “stock shortage,’—this represents a loss which 
should be investigated and the cause of this loss eliminated. 

10. The total stock actually used up including any shortages or excess 
is secured by subtracting the material inventoried at the end of the week 
from the sum of the amount at hand at the beginning of the week plus 
that received during the week. 

11. The cost of each material actually used is shown, and then the 
total cost of all materials used is entered accordingly. 


2. STocK RECAPITULATION SHEET — CAKE DEP’T 
PURPOSE AND OPERATION 


The purpose and operation of this record is the same as the stock 
recapitulation sheet for the Bread Department as described above. 


8. StTocK RECORD OF MISCELLANEOUS SUPPLIES 
(a) PURPOSE 


The stock recapitulation sheets for Bread and Cake are records of 
all the stock actually entering into the manufacture of bread and cake. 
Materials such as wax paper, cake boxes, wrapping paper, etc., used in 
marketing baked goods are recorded on a separate sheet entitled “Stock 
Record of Miscellaneous Supplies.” 


(b) OPERATION 


1. Enter miscellaneous stock on hand at beginning of week as shown 
by inventory and also cost of same. 

2. Enter miscellaneous stock purchased during the week. 

8. Enter miscellaneous stock issued during the week, indicating 
whether issued to the bread department, cake department or store. 

4. Calculate total cost of material used during the week. 

5. Record balance of materials on hand at end of week. 
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4. Stock LEDGER 
(a) PURPOSE AND OPERATION 


A stock ledger is kept by some bakers as one means of maintaining a 
permanent record at all times of their stock purchased, used and on hand. 
{n cases where such a ledger is used, each material is entered on a 
separate page. 


IV. MANUFACTURING DEPARTMENT 
A. PRODUCTION COST SHEETS 
1. PURPOSE AND OPERATION 


These sheets are used so that each formula may be calculated, showing 
the amounts of each ingredient used, the formula wéight and the net 
weight of the dough after allowing fermentation and evaporation losses. 
The material cost and total selling price desired is also listed. The total 
selling price desired is divided by the selling price per unit. This quotient 
represents the number of counts required. If this is divided into the net 
weight of the dough in ounces, the result will represent the required scal- 
ing weight per unit. If the scaling weight calculated in this manner does 
not result in the desired weight of each unit of finished baked goods, then 
the scaling weight will have to be changed accordingly. This of course will 
bring about a corresponding change in the number of units produced from 
the dough batch. A similar cost production sheet is used for cakes. The 
maintenance of accurate production cost sheets is very important. 


B. BREAD SHOP ORDER AND CAKE SHOP REPORT 


These shop orders show the total amount of the various kinds of 
goods required and ordered by the salesmen and store and are compiled by 
a clerk and entered on these forms which are turned over to the foreman 
so that he will know the amount of each kind of goods which will have to 
be made up, and be guided thereby. The foreman should enter on these 
forms the various ‘“‘counts” actually produced from each batch as well as 
the totals. 


C. DOUGH REPORT 
1. PURPOSE AND OPERATION 


This dough report is made out by the foreman as a summary or 
record of his work for the day. The information on this report shows 
the different doughs made up, the formula and fermentation period of 
each, together with actual amount of materials used, thus furnishing the 
necessary data for the stock records. 


D. BREAD ORDER SLIP — SALESMAN OR STORE 
CAKE ORDER SLIP — SALESMAN OR STORE 


These order slips are made out to enable the office to know just what 
amount of each different item will be required for each trip during the 
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day. In this way the clerk can total all of the items listed on these various 


order slips and make out his shop order for the foreman of the bakery 
accordingly. 


E. WEEKLY REPORT OF COST OF MANUFACTURE 


This report shows the total amount of each ingredient used during 
the week and the cost of each. At the bottom of this report the total cost 
of the materials is shown and also the gross value of the goods produced. 


V. SELLING DEPARTMENT 
A. ROUTE BOOK 


Each salesman should be required to maintain a route book with a 
page for each customer. This shows the amount of business done each 
day with each customer. 


B. RETURN SLIP 


After the orders have been filled and the men have returned from their 
respective trips, each salesman’s returns should be noted on a “Return 
Slip” showing exactly the quantities and kind of a product they returned 
so as to be able to check their orders the following week and get a better 
check on Stale Returns. 


C. SETTLEMENT SHEET FOR SALESMAN 


As the salesman comes to the office, his transactions should be noted 
on the Settlement Sheet provided for salesmen which has its proper cap- 
tion for bread, cake and pies received, also a caption for “Returns.” The 
total value of his load must be entered on the top line opposite caption 
“Total Charge.” His returns for cash sales, accounts receivable and 
any sundry credits or shortages he may have, must be entered on separate 
lines, and then added up. The total of this column must correspond with 
the total charge on the top line. On the reverse side of this sheet there 
should be a caption for “Accounts Receivable (Authorized Credits) ,’’ under 
which will be entered his credit sales. Opposite this should be a caption 
for “Outstanding Accounts Collected,” the total amount of which is entered 
in its proper place on the front of this sheet. Adding this amount to his 
cash sales item, the total comprises the ‘‘Total Cash” to be credited to his 
account. 

Under the caption “Cash Returns” should be specified, as provided, the 
amounts in bills and coin and below that the names and amounts of the 
checks turned in. The total of these items should agree with the ‘Total 
Cash” referred to. 


D. SETTLEMENT SHEET FOR STORE 


Each driver has his own individual Settlement Sheet and the store 
business is handled in precisely the same manner. Bread returns from 
the wagons are charged at a reduced price to the store and only after a 
product becomes unsalable in the store is it actually discarded, and the 
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store then receives credit on the daily Settlement Sheet for this amount of 
“stale.” On bread left over in store at end of day the store Account, inas- 
much as such bread is to be sold at a reduced price the next day, is to 
receive corresponding credit, and the Stale Bread Account charged accord- 
ingly. As the Stale Returns from wagons are charged to the store at part 
price and should be sold at that rate, the store becomes the clearing house 
for the leftover products. The store must make its own Settlement Sheet 
showing actual Cash Returns and Stale and the difference between the 
total of these two items and the “Total Charge” for the day should repre- 
sent the sales value of stock goods on hand at end of day, which amount 
is carried on the records daily as stock on hand until the end of the week, 
at which time the actual stock on hand in the store, is taken by inventory 
and its corresponding value credited on Saturday’s Settlement Sheet, as 
Stock on Hand. ; . 


E. DAILY RECAPITULATION OF SETTLEMENTS WITH 
SALESMEN AND STORE 


Next we have a “Daily Recapitulation of Settlements with Salesmen 
and Store.” This sheet should contain captions showing the total charge 
of sales made per route, the collections made in each case, the amount of 
credit sales, — goods returned, and total cash returned by the salesman. 
The totals appearing thereon as Cash Returns must correspond with the 
deposit made in the bank for that day’s business, except for Saturday’s 
receipts, out of which commissions are usually paid to the salesmen. 


F. ROUTE AND STORE SALES RECORD 


The Route and Store Sales Record shows the weekly totals for each 
of the salesmen, also the weekly store business, accounts for the stale — 
credit and debit, giving actual loss on “Stales,”’ which must be entered on 
a report of “Cost of Manufacturing, Sales, Expenses and Profits.” It 
also shows the sales of bread, cake and pies, Authorized Credits, Salesmen’s 
Cash Returns, and Salesmen’s Commissions. By adding up the figures 
representing the business done on the different routes and the store 
business, we arrive at the totals for the week’s business. 

A sheet of exactly the same dimensions and style can be used for 
recording the total weekly transactions of each driver and of the store 
for the purpose of comparing weekly net sales and “stales,” which record 
will show up fluctuations in trade — if any. A separate sheet should be 
used for each driver and also for the store. 


G. WEEKLY REPORT OF SALES, EXPENSES AND PROFIT 


This report lists the Material Cost, Manufacturing Expense, Selling 
and Delivery Expense, Office and Overhead Expense, the total cost, total 
sales and net profit—both in the Bread Department, the Cake Department 
and in both combined as finally summarized under the heading of “Final 
Recapitulation.” 
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The data for these entries is secured from the Stock Record. Cash 
Journals—Fixed charges (Depreciation, Taxes, Insurance), Route and 
Store Sales Record. 

The Weekly Report of Sales, Expenses and Profits tells the baker 
just where he stands for the week and is a very important record. 


VI. ACCOUNTING DEPARTMENT 
A. CASH JOURNAL 


The Cash Journal is divided into two sections, one for Cash Receipts 
and the deposit thereof in bank and the other for Disbursements. The 
caption “‘Salesmen’s Cash Sales,’ shows the returns of salesmen’s cash 
sales, next “Outstanding Accounts Collected,” then “Stores Cash Sales,” 
then “Sundry Items,’”’ such as may be received through the selling of 
sacks or barrels, and finally the “Total Receipts.” Following this is a 
space for “Description of Entires.” Then comes the caption “Bank Ac- 
count,” showing in the first column the deposits, each of which as before 
stated, should be exactly the same as the total cash received for the cor- 
responding day’s business, except Saturday’s receipts. Every cent received 
should be deposited in the bank except amount required for salesmen’s 
commissions. The next caption is for the numbers of the checks issued. 
Following this is the column for amounts withdrawn from bank. All 
payments, except salesmen’s commissions, should be made by check. If 
you need money in your Petty Cash, for which space is provided in this 
Cash Journal, or for which you may prefer to keep a Petty Cash Book, 
issue a check, cash the check and place the money in the Petty Cash and 
have the amount properly accounted for. Now for Disbursements: 

First comes the caption “Office Expenses,” with subheadings for 
“Salaries,” “Insurance and Taxes” and “Sundries,” the latter for items 
paid out of Petty Cash. The items “Salaries” includes a weekly salary for 
. the owner. The next caption is “Manufacturing Department” with sub- 
heading reading as follows: 


PAY ROLL MATERIAL WRAPPING GENERAL LIGHT, HEAT 
Bread Cake Bread Cake PAPER SHOP EXPENSES FUEL & 
Bread Cake Bread Cake POWER 


Following this are spaces for dates of payments and for description of 
entries. 

We then come to the Selling Department, which has a caption for 
“Salesmen’s Commission and Salaries.” The Commission items are based 
on the net sales as shown on Weekly Route and Store Sales Record. Barn 
Expenses must be entered under the caption provided therefor. Adver- 
tising in newspapers or any other advertising expense incurred to pro- 
mote the business to be entered under caption “‘Advertising.”” Under the 
caption “General Selling and Delivery Expense” enter expense in connec- 
tion with the automobiles or wagons used for special deliveries. 

As the Cash Journal is added up at the end of the week each total 
represents the total expense for the week for the caption under which it 
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appears. The totals are then copied on to the form entitled “Weekly 
Report of Sales, Expenses and Profits.” These two forms have been pre- 
viously described. : 


B. FIXED CHARGES 


We then procure from our ledger valuation, the “Fixed Expenses,” 
meaning a weekly charge based on a yearly two or three per cent deprecia- 
tion on the value of the buildings, 10 per cent on Machinery and Ovens, 
15 per cent on “Other Shop and Store Equipment,” 25 to 33 per cent on 
Auto, 10 per cent on Horse, Wagons and Harness and 10 per cent on 
Office Furniture and Fixtures. The yearly depreciation is first figured out 
in each case and then divided by 52 to give the proportionate weekly 
depreciation charge. 

At the close of each fiscal period, an actual inventory of Real Estate 
and Personal Property should be taken. The difference between such 
inventories and the total amounts charged to the respective accounts 
should be charged to the respective Depreciation Reserve Accounts. If 
a proper percentage has been charged off periodically, the Reserve Accounts 
should about offset the actual depreciation as ascertained by taking afore- 
said inventories. 


C. CUSTOMER’S LEDGER 
The authorized Credit Sales as shown by salesmen must be entered in 


the salesmen’s Route Book, which has been previously described, and a 
transcript thereof must be entered in the customer’s Ledger. 


D. ANALYSIS OF WEEKLY EXPENSES 


Bread Department. 
Cake Department. 


An excellent means whereby weekly expenses in both bread and cake 
departments may be analyzed is by a form entitled “Analysis of Weekly 
Expenses.” 

This form should have columns carrying the following headings or 
captions which should be listed from left to right as follows: 


Week Bakers’ Shop Wrapping Labels Light General 
Ending Labor Labor Labor or Boxes Heat, Fuel Shop 
& Power Expenses 


Store Commissions Barn Packers’ Wrapping Gen. Selling 
Paper to Salesmen Expenses Wages Paper & Delivery 
Expenses 

Losson Store Office Insurance Advertising Depreciation 
Stales Help Expenses and 

Taxes 
Interest Totals 

on 

Investment 


A separate form is used for both bread and Cake Departments. 
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E. WEEKLY COMPARISON OF MANUFACTURING AND SELLING 


DEPARTMENTS AND OF RESULTS 


Bread Department. 
Cake Department. 


An excellent way of making weekly comparisons of the Manufac- 
turing and Selling Departments and of weekly profit is through the main- 
tenance of a special form which has columns carrying the following 
headings or captions listed from left to right as follows: 


Week Stock Material Used Manufacturing 
Ending on Hand at Cost — Percent Expenses — Percent 
Beginning 
Selling and Office Overhead 

Delivery Expenses — Percent Charges — Percent 
Expenses — Percent 
Total Gross Stock Total Weekly Profit 
Debits Sales On Hand At Credits Amount — Percent 

End of Week 


Separate forms are used for both Bread and Cake Departments. 


VII. CONCLUSION 


In the use of the forms described in this section or other similar forms 
adaptable to the requirements of the individual bakery, it should be kept 
in mind that protection is afforded by adhering strictly to the following 
points: 

1st. By checking Raw Material used by taking an inventory at regular 

intervals. It is best to do so weekly. This enables you to use 
your working capital to best advantage. 

2nd. By calculating each formula. 

8rd. By checking daily sales against daily production. 

4th. By watching authorized credits closely and limiting credit ac- 

counts, lest bad accounts accumulate. 

5th. By depositing in bank all money received, except amount required 

weekly for salesmen’s commission. 


6th. By paying all bills by check. 


7th. By charging cost of manufacture with a proper amount weekly 
for Fixed Charges in order to arrive at the net profit. 
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Section Three 


THE CONTROL OF VISIBLE AND INVISIBLE 
LOSSES IN THE BAKERY 
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A. RESPONSIBILITY OF STOCK CLERK 
B. RECEIPT OF MATERIAL 
C. DISBURSEMENT OF MATERIAL 
D. INVENTORY OF MATERIAL 
1. Perpetual inventory 
2. Physical inventory 
E. INVESTIGATION OF LOSSES IN MATERIAL 
1. Normal shrinkage 
2. Unaccountable shortage 
F. CLASSIFICATION OF STOCK MATERIAL 


G. IMPORTANCE OF CHECKING UP ON ALL MATERIALS 
USED 


H. INVESTIGATION OF AMOUNT OF PAN AND TROUGH 
GREASE AND DUSTING FLOUR 
1. Established amount necessary 


Production Standards and Normal Yield Explained 


Investigation of Yield Below Normal 
A. WEIGHT OF DoUGHS WHEN MIXED 
B. CAUSES FOR SHORTAGE IN WEIGHT OF DOUGHS 
WHEN MIXED * 
1. Careless removal of dough from mixer 
2. Errors in weighing, recording or absorp- 
tion 
3. Improper care of scales and weights 
C. Loss IN WEIGHT OF DOUGH IN TROUGH 
1. General explanation 
2. True fermentation loss 
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8. Evaporation losses during the fermenta- 
tion period 


D. LossES DURING DIVIDING, SCALING AND MOULDING 
PROCESSES 
1. Establishment of scaling weight 


2. Calculation of the number of individual 
dough loaves to be:secured from a given 
dough batch 


8. Shortage in number of dough loaves de- 
livered from divider 


(a) DOUGH LEFT IN TROUGH, CHUTE OR 
DIVIDER 


(b) DOUGH CRIPPLES IN DIVIDING AND 
SCALING 


(c) ERRORS IN SCALING 


4, Cripples produced during moulding and 
panning 


5. Cripples produced during pan proofing 
and oven loading 


6. Cripples during baking 
7. Wrapping and packing cripples 


V. Losses from Over-Production and Salesmen’s Returns 


VI. Visible and Invisible Losses Discussed 


VII. Miscellaneous Efficiency Factors in Production 
A. FUEL, POWER AND LIGHT 
B. THE “HUMAN EQUATION” IN PRODUCTION 
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SECTION THREE: 


THE CONTROL OF VISIBLE AND INVISIBLE 
LOSSES IN THE BAKERY 


I. FOREWORD 

A suitable system of records and accounts in a bakery not only shows 
the position of the business from a financial standpoint at all times, — but 
also points out the various factors which enter into production, selling 
and management costs. This enables the manager or owner to check up 
on these items and in this way to minimize controllable cost factors and 
to eliminate certain unnecessary losses which would go unrecognized with- 
out the accounting system. 

The principal factors which should be investigated and controlled are 
discussed in the following paragraphs. 


II. STOCK MATERIAL 
A. RESPONSIBILITY OF STOCK CLERK 
All ingredients and materials used in the bakery should be placed in 
charge of one man who is held accountable for the same at all times. It 
should be his duty to check in and check out all material received and 
to keep an accurate record thereof. The other employees should not be 
permitted to secure any such material except through the stock-clerk. 


B. RECEIPT OF MATERIAL 

When starting the system of controlling materials, an inventory of 
stock on hand should be taken. Thereafter, all materials purchased should 
be carefully weighed at the time of their receipt in order to ascertain any 
possible shortage and to make sure that the amount of each material 
billed and paid for, actually represents the amount received. It is also 
advisable to run moisture and absorption tests on the flour if practically 
possible to do so. All incoming material should be properly entered on 
the stock records as explained in Section two of this chapter. 


C. DISBURSEMENT OF MATERIAL 


All stock used in the bakery should be issued by the stock clerk only 
on written requisition which is signed by the department receiving 
the same. All such orders for stock should be properly dated and indicate 
the dough in which it is to be used or the purpose to which it is to be put. 


D. INVENTORY OF MATERIAL 


1. PERPETUAL INVENTORY 
By keeping a continuous accurate record of all materials received and 
dispersed in the stock ledger the stock clerk will have a perpetual inven- 
tory record of material on hand at all times. 
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2. PHYSICAL INVENTORY 


An actual physical inventory of all material on hand including the 
flour in the bins should be carefully taken weekly or monthly. This should 
agree with the perpetual inventory record at the time the physical inven- 
tory is taken. If there is any difference between the two, it indicates a 
loss or leakage which should be checked up as described in the following 
paragraphs. 


E. INVESTIGATION OF LOSSES IN MATERIAL 
1. NORMAL SHRINKAGE 


If the physical inventory of the flour shows that the amount actually 
on hand is slightly less than indicated by the perpetual inventory records, 
—this difference may possibly be due to a loss of moisture by evaporation 
during storage. However, before drawing this conclusion it is necessary 
to verify the same by actual moisture and absorption tests, and by weigh- 
ing the flour before sifting. If such tests bear out this conclusion, it 
merely means that this loss may be compensated for by the use of cor- 
responding additional amount of water in the dough batch. If this is done, 
there will be no ultimate loss to the baker. 


2. UNACCOUNTABLE SHORTAGE 


If the shortage noted in flour or other ingredients can not be accounted 
for as a normal shrinkage as shown above, then it must be investigated 
from the following angles :— 

(a) ERRORS IN AMOUNTS RECEIVED, DISPERSED AND RECORDED 

(b) WASTAGE OR MISAPPROPRIATION 

(c) EXCESSIVE STORAGE LOSS DUE TO WRONG CONDITIONS OF STORAGE. 

In the event that any loss in material can be attributed to actual spoil- 
age during storage, this loss should be recorded on the stock records. 
While in this case there will be no discrepancy between the stock records 
and the physical inventory, it is highly important that the cause of such 
spoilage and loss be recognized and corrected. 


F. CLASSIFICATION OF STOCK MATERIAL 


In considering the materials used in production of bakery products 
it is often convenient to classify them in three divisions :— 

1. THE INGREDIENTS ACTUALLY ENTERING THE DOUGH BATCH AT THE 
TIME OF MIXING. 

2. STOCK MATERIALS IN THE MAKING OF BAKERY PRODUCTS, BUT NOT 
INCORPORATED IN THE DOUGH WHEN MIXED, — SUCH AS PAN AND TROUGH 
GREASE AND DUSTING FLOUR. ; 

3. WRAPPING AND PACKING SUPPLIES. 


G. IMPORTANCE OF CHECKING UP ON ALL MATERIALS USED 


Most bakers realize that in order to secure utmost efficiency in pro- 
duction, it is absolutely necessary to maintain a close check on all the 
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material entering the dough mixer and to compare this amount of material 
with the actual yield of baked goods secured. Furthermore, it is generally 
recognized that the cost of all wrapping and packing material used con- 
stitutes a part of the cost of baked goods and is figured in the net cost 
accordingly. This also warrants careful observance of the amount of 
such material used in connection with every batch of goods produced. 

However, in some bakeries which are otherwise efficiently managed, 
insufficient attention is paid to the quantity of trough and pan grease and 
dusting flour consumed. 

Hence this particular subject warrants special consideration at this 
time. 


H. INVESTIGATION OF AMOUNT OF PAN AND TROUGH GREASE 
AND DUSTING FLOUR 


1. ESTABLISHED AMOUNT NECESSARY 


The superintendent of a bakery should be able to determine by obser- 
vation the minimum, amount of pan and trough grease, and dusting flour 
necessary in the production of a given amount of bakery products. This 
is frequently expressed as the amount of such material required per 100 
lbs. of dough. Then by a careful inspection of the dough reports the stock 
records, he can ascertain whether the amount actually used has been 
greater than necessary. If an excess of such materials has been consumed 
then the necessary steps should be taken to correct the situation. Not 
only is it advisable to use the minimum amount of trough and pan grease 
and dusting flour from the standpoint of economy but also because excess- 
ive use of these materials will injure the quality of baked goods secured, 
often causing streaks in the finished loaf. 


Ill. PRODUCTION STANDARDS AND NORMAL YIELD 
EXPLAINED 


By careful observation and investigation of his various doughs and the 
conditions under which they are handled, a baker should know in each 
case just what yield (or the number of loaves of a certain weight produced 
per barrel of flour used) that he is entitled to expect. Now if the stock 
records are maintained accurately, but the yield of salable baked goods 
produced from the raw materials used, is below standard, the baker should 
recognize this fact by daily inspection of the dough reports, cost produc- 
tion cards and other records, and investigate the underlying causes of 
this condition. 


IV. INVESTIGATION OF YIELD BELOW NORMAL 
A. WEIGHT OF DOUGHS WHEN MIXED 
Inasmuch as each individual dough should be mixed according to a 
definite formula the weight of the dough out of the mixer should agree 


closely with the total weight of the ingredients in the formula provided that 
all of these ingredients are carefully weighed out. In order to weigh the 
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dough directly after it is mixed, a floor scale may be used. The trough in 
which the dough is to be placed is first weighed empty. The trough 
containing the dough is then weighed and the difference between these 
two weights represents the weight of the dough itself. 


B. CAUSES FOR SHORTAGE IN WEIGHT OF DOUGHS WHEN 
MIXED 


If the net weight of the dough itself directly after mixing does not 
agree closely with the formula weight as recorded on the dough report the 
following points should be checked in order to determine the reason for 
the loss. 

1. CARELESS REMOVAL OF DOUGH FROM MIXER 


While of course there may be tiny particles of dough retained in the 
mixer, this amount should not be appreciable provided the mixer is 
properly cleaned and scraped when removing the dough into the trough. 


2. ERRORS IN WEIGHING, RECORDING OR ABSORPTION 


When the weight of the dough out of the mixer shows an appreciable 
difference in weight from that shown on the dough report, it is very likely 
that there has been a mistake in weighing the ingredients or in recording 
these weights on the dough report. Sometimes a shortage in the weight 
of the dough directly after it is mixed may be traced to the use of less 
water than specified in the formula or recorded on the dough report. 
Such cases should be investigated. If it is found that the full amount of 
water specified on the formula can not be used without undue slackening 
of the dough, — then the formula should be corrected accordingly. If, 
however, the man in charge of the mixing is actually using less water 
than the dough will successfully carry, then of course this condition should 
be corrected and the proper amount of water employed. This matter 
of absorption should be watched very carefully. 


3. IMPROPER CARE OF SCALES AND WEIGHTS 


In connection with the weighing of all ingredients prior to mixing, 
special attention should be given to the water scale, the flour scale and the 
ingredient scale. It is highly important that these scales be kept clean, 
properly balanced and in first rate working order. Otherwise another 
source of invisible loss will be encountered and the yield of bread influenced 
accordingly. All of the metal weights used in connection with these scales 
should be kept scrupulously clean. If any foreign matter is allowed to 
accumulate on these weights, the actual amount of material being weighed 
out will not be correct. 


C. LOSS IN WEIGHT OF DOUGH IN TROUGH 
1. GENERAL EXPLANATION 
This refers to the actual loss in weight of the dough during the fer- 


mentation period, — or in other words from the time the dough is removed 
from the mixing machine and placed in the trough up to the time it is 
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ready to go to the bench or divider. This loss can be determined by weigh- 
ing the trough containing the dough directly after mixing and also just 
before it goes to the divider. The difference in these two weights repre- 
sents the loss in question. Such a loss is due to the true fermentation 
losses together with the evaporation of moisture from the dough during 
the fermentation period. These two losses are discussed in the following 
paragraphs and should be shown as atotal dough loss during the fermen- 
tation period on all dough reports. 


2. TRUE FERMENTATION Loss 

The carbon dioxide gas which raises the dough is produced together 
with some alcohol by the action of yeast on the sugar in the dough. 
Naturally when a dough is punched this carbon dioxide gas and alcohol 
vapor is driven off into the atmosphere. This actually represents a cor- 
responding loss in the weight of the sugary content of the dough. A cer- 
tain slight fermentation loss of this nature of course is practically un- 
avoidable in order that the dough may be properly risen and conditioned. 

This loss, however, normally should not exceed one-half of one 
percent (0.5%) of the weight of the dough if modern methods of bread- 
making are adhered to. This loss is naturally higher in long time doughs 
and doughs which are punched or folded a number of times than in short 
time doughs which are folded over only once. 


3. EVAPORATION LOSSES DURING THE FERMENTATION PERIOD 


The evaporation of moisture from the dough during the fermentation 
period in many cases is greater than the true fermentation loss. However, 
if the temperature and humidity of the dough room are adequately con- 
trolled as described in Chapter XII, this evaporation loss should be prac- 
tically eliminated. The factors which are most influential in reducing 
evaporation losses to a minimum are :— 

(a) PROPER CONTROL OF TEMPERATURE AND HUMIDITY IN THE DOUGH 
ROOM. 

(bo) SHORT TIME — COOL DOUGHS. 

(c) REDUCTION IN THE NUMBER OF TIMES A DOUGH IS PUNCHED OR 
FOLDED OVER. 


D. LOSSES DURING DIVIDING, SCALING AND MOULDING 
PROCESSES 


1. ESTABLISHMENT OF SCALING WEIGHT 


The scaling weight of each piece of dough when divided by machine or 
on the bench should be regulated so that each individual piece of goods 
when baked will have the desired weight. 

This of course should be a pre-determined factor and the dough 
divider should be so adjusted that each individual piece of dough will have 
the desired weight. In most instances this weight of each piece of dough 
when delivered from the divider should be about 10% heavier than that 
desired for the final baked product. The weight of the pieces of dough 
out of the divider should be checked by the scales. 
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2, CALCULATION OF THE NUMBER OF INDIVIDUAL DouUGH LOAVES TO BE 
SECURED FRoM A GIVEN DOUGH BATCH 


The exact number of pieces of dough which should be obtained from 
any particular batch of dough can be calculated as follows :— 

Divide the total weight of the dough batch expressed in ounces at the 
time it is sent to the divider by the scaling weight of each individual piece 
of dough as delivered from the divider. The resulting figure will be the 
number of individual dough loaves which should be expected. 


Example :— 

Suppose the weight of the dough batch when sent to the divider is 
333 lbs. and the scaling weight desired is 18 ounces. How many dough 
loaves should be secured 


333 lbs. x 16 = 5328 ounces 


= = 296 Dough Loaves should be Secured. 


In other words the number of dough loaves actually secured when 
multiplied by the scaling weight should give the total weight of the dough 
batch sent to the divider. 


Example :— 
If 296-loaves are secured and the scaling weight was 18 ozs. what 
should be the weight of the total dough batch? 


296 x 18 = 5828 ounces or 333 pounds. 


3. SHORTAGE IN NUMBER OF DOUGH LOAVES DELIVERED FROM DIVIDER 


If the actual number of pieces of dough secured from any given batch 
of dough is below what it should be when calculated as described above 
the following possible causes should be investigated. 


(a) DOUGH LEFT IN TROUGH, CHUTE OR DIVIDER 
Of course, if the proper care is exercised in handling the dough, the 
amount of dough left in the trough, chute or dividing machine should be 
negligible, — but carelessness may result in some loss in this way. 


(b) DOUGH CRIPPLES IN DIVIDING AND SCALING 


If necessary precautions are not taken certain pieces of dough in 
passing through the dividing machine may be ruined by coming in contact 
with machine oil, grease or dirt, — or by dropping on to the floor at the 
time of scaling. Such dough cripples represent a distinct loss which should 
be avoided. 

(c) ERRORS IN SCALING 

If the number of dough loaves secured in any case is below normal and 
if this shortage can not be accounted for through the two causes stated 
above, then it is very likely that the loss observed can be traced to over- °* 
scaling or in other words to the use of a higher scaling weight than speci- 
fied. Such a condition means a corresponding loss in returns and should 
be corrected at once. 
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On the other hand, if the reverse is true and the sealing weight is 
below standard there will be an apparent gain in the number of dough 
units secured. However, such a condition is in no sense an advantage, — 
the apparent gain therefrom may represent a big loss in trade or get the 
baker in trouble from the standpoint of weight and labelling laws. 


4. CRIPPLES PRODUCED DURING MOULDING AND PANNING 
Dough loaves are sometimes crippled in the proof box if the humidity 
moulding machine or during panning in a similar way to those produced 
during dividing and scaling if due caution is not exercised. 


5. CRIPPLES PRODUCED DURING PAN PROOFING AND OVEN LOADING 

Dough loaves are sometimes crippled in the proof box if the humidity 
is excessive, resulting in the condensation of water, which drops on the 
top of the dough causing unsightly spots. 

Furthermore, unless care is used in transferring the dough loaves into 
the oven, some of them may be “knocked down” and thus crippled. 


6. CRIPPLES DURING BAKING 


Loaves are often crippled during baking by being burned in the oven, 
or by “wild” irregular bursts in the oven which result in deformed, un- 
symmetrical loaves which are unsalable except for animal feed. Oven 
cripples can be largely avoided by proper regulation of the oven tempera- 
ture and steam and also by maintaining the proper conditions during pan 
proofing. 

7. WRAPPING AND PACKING CRIPPLES 


Loaves which are damaged in the wrapping machine or crushed during 
packing should be recorded as such and the proper steps taken to prevent 
the continuance of such cripples. 


V. LOSSES FROM OVER-PRODUCTION AND SALESMEN’S 
RETURNS 


If more baked goods are made than are called for on the salesmen’s 
orders, — and such goods are not sold, they are classified as “plant stales.” 
Such over-production represents a distinct loss, and when noted the 
necessary steps should be taken to prevent it happening again. 

Of course, the extra goods baked can be sent out with the salesmen 
in the hope of disposing of the same but if they are not sold, the produc- 
tion department and not the salesmen is accountable. 

However, if all the goods which are actually specified on the salesmen’s 
orders are not sold by them, the goods which are returned are called 
salesmen’s returns. Such an occurrence of course, represents a loss to 
the establishment unless these goods can be sold over the counter. 


VI. VISIBLE AND INVISIBLE LOSSES DISCUSSED 


In the preceding paragraphs the various losses occurring in general 
bakery practice have been discussed. These losses may be conveniently 
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divided into two classes:— (1) invisible losses and (2) visible losses. 
Invisible losses are those which are hidden and not obvious without in- 
vestigation, — such as fermentation and evaporation. losses from the 
dough, discrepancies in dough and formula weights, etc. Such losses 
only become visible on careful investigation. If, however, it is the custom 
to weigh doughs after mixing and before sending the same to the bench, 
some of these invisible losses become visible. Visible losses are those 
which are quite apparent as they occur such as shop, oven and wrapping 
and packing cripples as well as plant stales. 

By actually keeping a record of visible losses, they may readily be 
accounted for. 

It is usually advisable’to bake all dough cripples and, while they 
do not represent regular salable goods, they can be sold along with oven 
cripples and plant stales as chicken feed or for some similar purpose and 
credit allowed accordingly, — thus reducing the net loss to the producer. 

Of course, perfection is practically unattainable. No bakery is ab- 
solutely 100% efficient, and some losses such as those described in the 
foregoing paragraphs are bound to occur even in the best regulated shops. 
The important thing is to discover all losses when they occur, ascertain 
the cause and then take necessary steps to reduce such losses to a minimum. 

The maintenance of accurate records throughout the entire bakery 
is of course, the only way in which the visible and invisible losses may be 
actually recognized and the controllable factors responsible for these 
losses corrected. It is only by such “checking” that real efficiency can 
be attained. This is clearly one of the greatest benefits derived from the 
keeping systematic records and accounts. 


VII. MISCELLANEOUS EFFICIENCY FACTORS IN 
PRODUCTION 
A. FUEL, POWER AND LIGHT 


These three items of expense usually play an important part in the 
general cost of production. Care should be taken to see that the oven 
is fired with no unnecessary waste of fuel. All machines should be kept 
in good condition and well lubricated and only operated when in actual 
use. The power transmission system should be laid out so that only as 
little as possible will be lost in transmission. The lighting system of the 
bakery should be so arranged that it will give the most efficient results 
and no lights should be operated when not required. These little points, 
while perfectly obvious are often neglected and in a year’s time may 
represent a considerable sum of money spent for no good DURHOPe and with 
no return — merely waste. 


B. THE “HUMAN EQUATION” IN PRODUCTION 


In discussing the ways and means of eliminating loss and thereby in- 
creasing efficiency in bakery operation, there is sometimes a tendency to 
forget the fact that the success of any business depends more on the men 
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operating it than it does on machinery, materials, formulas and methods. 
An appreciable portion of all production expense is due to the actual 
cost of labor, and naturally the owner of any business is anxious to keep 
this item of expense as low as possible, relative to the amount of goods 
produced. 

However, in most instances it is sheer folly to attempt to accomplish 
this aim by paying as low salaries as possible or by the “driving” method. 
Quite frequently such a policy actually results in an increase in the net 
labor costs rather than decreasing the same. All men are human and in 
order for them to accomplish real worthwhile results for their employer, 
they must be kept happy in their work, and really interested in the wel- 
fare of the business as a whole. 

Some significant factors entering into the securing of the greatest 
“production per man per hour” are as follows :— 

1. Careful selection of employees. 

2. Maintenance of good working conditions. 

3. Fair wages. 

4, Personal interest of employer in the welfare of his employees, and 

the building up of ‘‘company spirit.” 

5. Proper recognition of special effort and accomplishment of in- 
dividual employees. Personal commendation, bonuses, and ad- 
vancement when warranted are means of doing this. 

6. Efficient, systematic layout of individual work schedules for each 
employee, avoiding all lost motion and unnecessary duplication of 
work. 

7. A constant study of the work done by each department and each 
individual relative to the amount of goods produced, thus leading 
to a more efficient arrangement of schedules and minimizing labor 
losses wherever possible. 
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MISCELLANEOUS INFORMATION 


I, THE STALING OF BREAD 
A. FOREWORD 


The ability of the loaf to retain its freshness for a considerable period 
of time is a very essential quality characteristic of Bread and has an 
important bearing on bread sales. 

It is therefore advisable for the baker to understand just what 
staling actually is, the controllable factors influencing staling and the 
results of recent research work on this problem inasmuch as such infor- 
mation should prove helpful in prolonging the freshness of the loaf. 


B. DEFINITION AND EXPLANATION OF STALING 


It is rather difficult to define staleness fully in a few words. From 
the standpoint of the consumer, bread is considered stale when, — measur- 
ed by the sense of feeling and taste by contact with the skin and palate, 
it appears dry, harsh, and not acceptable as fresh. There are, of course, 
various degrees of staleness and there exists no absolutely definite divid- 
ing line between the so-called freshness and staleness of the loaf. In 
general, however, bread which is termed fresh possesses a crumb which 
is somewhat translucent,—elastic and springy, while the crumb of stale 
bread is more opaque and at first tough,—then later crumbly, or hard with 
a noticeable lack of flavor. 


C. THE DIRECT CAUSES OF STALENESS IN BREAD 


Most people are naturally inclined to believe that staling is due 
entirely to moisture drying out of the loaf merely because as bread becomes 
stale it becomes harder and apparently drier. However, a study of this 
problem indicates that the mere loss of moisture is not the sole factor 
in causing staleness, inasmuch as a loaf which has become stale can be 
brought back to a state of temporary freshness by reheating for a few 
moments in the oven. 

While various opinions have been expressed concerning the exact 
cause of staling, one of the most popular theories accepted and quoted by 
many scientific writers is the one advanced by Katz and Oswald and de- 
scribed in Publication No. 1 of the Food Research Institute of Stanford 
University, California, entitled ‘Stale Bread Loss as a Problem of the 
Baking Industry,” prepared by J. S. Davis and W. Eldred. 

According to this theory, much of the moisture contained in bread 
is held by the starch which has been gelatinized in baking and when the 
loaf comes out of the oven, the gelatinized starch which is distributed 
throughout the loaf contains the maximum amount of moisture. Then 
while some of the moisture does disappear from the loaf by evaporation 
as the bread stands, some of the moisture contained in the starch jelly 
is said to pass out of the gelatinized starch and is absorbed by other con- 
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stituents of the loaf especially the coagulated gluten. The result of this 
migration of moisture from the starch to the gluten of the loaf is claimed 
to be largely responsible for the gradual development of staleness. 


D. PRACTICAL CONTROLLABLE FACTORS INFLUENCING 
STALING 


While the various theories regarding the direct cause of staling are 
interesting, the baker is undoubtedly primarily interested in various steps 
and methods which may be adopted in connection with the commercial 
making of bread that will result in a loaf of good keeping qualities. Some 
of these are as follows :— 

1. INGREDIENTS 


It is quite generally understood that inferior ingredients cannot be 
transformed into a loaf of superior quality. This is particularly true in 
regard to the ability of the loaf to retain its oven freshness. In striving 
to produce a loaf of good keeping qualities, it is essential that the proper 
amount of absorption be determined and adhered to in mixing the dough. 
The generous use of milk and shortening also aids in retarding staling. 

The use of Arkady increases the hydration of the gluten so that less 
additional moisture can pass into it from the starch during the period 
of time between the baking of the loaf and its actual consumption in the 
home. Diamalt is rich in malt sugar which is hygroscopic or in other 
words, possesses the peculiar ability to absorb and retain moisture. This 
naturally aids in prolonging the freshness of the loaf. 


2. MIXING OF THE DOUGH 


For bread to retain its freshness, the dough should be properly 
mixed. Care should be taken, however, to guard against over-mixing as 
well as to prevent the doughs from warming up too much during mixing 
inasmuch as this would tend toward the production of a sticky dough — 
probably due to a partial breaking down of the gluten. 

The maintenance of a relatively low dough temperature during and 
after mixing aids materially in the production of a loaf of superior keeping 
qualities. 

The use of ice in the mixer or some other means of keeping the dough 
cool during mixing is helpful in this connection, — especially during the 
warm summer months. 


3. FERMENTATION, CONDITIONING AND PROOFING 

A short time dough made by the straight dough method is most con- 
ducive to the production of a loaf which will retain its freshness. 

The maintenance of vigorous, healthy fermentation and conditioning 
of the dough brought about by the liberal use of yeast and at the same 
time keeping the dough cool and employing the full amount of salt will 
result in a loaf of better keeping qualities. In this connection, it is also 
very essential for the dough to be taken slightly on the “young” side. 

Over-aging of the dough is one very common reason for the rapid 
staling of the baked loaf. 
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Unduly high temperatures during proofing accomplishes the same 
thing as over-aging. With an over proofed dough the resulting loaf will 
usually be of coarse grain and will lose moisture more rapidly than a loaf 
which has been properly proofed. 


4, BAKING 
If the mixing and fermentation are correct, the next point to check is 
the baking. Beware of ovens having a temperature which is too low. In 
the first place, bread going into such an oven springs very high in the oven, 
and the effect is the same as that of overproofing. Then, instead of getting 
a good brisk bake, the loaf stands there much longer, and actually dries 
out during baking. 


II, BREAD STANDARDS AND DEFINITIONS 


The following standard definitions of various kinds of bread as pub- 
lished by the U. 8. Department of Agriculture are of interest to the baker. 


A. BREAD 
Bread is the sound product made by baking a dough consisting of a 
leavened or unleavened mixture of ground grain and/or other clean, sound, 
edible farinaceous substance, with potable water, and with or without 
the addition of other edible substances. 
In the United States the name “bread,”’ unqualified, is understood to 


mean wheat bread, white bread. 


B. WHEAT BREAD, WHITE BREAD 
Wheat Bread, White Bread, is the bread obtained by baking Wheat 
Bread Dough in the form of a loaf or of rolls or other units smaller than 
a loaf. It contains, one hour or more after baking, not more than thirty- 
eight per cent (38%) of moisture, as determined upon the entire !oaf or 
other unit. 


C. MILK BREAD 
Milk Bread is the bread obtained by baking a wheat bread dough in 
which not less than one-third (1/3) of the water ingredient has been re- 
placed by milk or the constituents of milk solids in proportions normal 
for whole milk. It conforms to the moisture limitation for Wheat Bread. 


D. RYE BREAD 
Rye Bread is the bread obtained by baking a dough which differs 
from Wheat Bread Dough in that not less than one-third (3/3) of the 
flour ingredient has been replaced by rye flour. It conforms to the mois- 
ture limitation for Wheat Bread. 


EK. RAISIN BREAD 


Raisin Bread is the bread obtained by baking Wheat Bread Dough, 
to which have been added sound raisins in quantity equivalent to at 
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least three (3) ounces for each pound of the baked product and which 
may contain proportions of sweetening and shortening ingredients greater 
than those commonly used in Wheat Bread Dough. 


F. BROWN BREAD, BOSTON BROWN BREAD 

Brown Bread, Boston Brown Bread, is a bread made from rye and 
corn meals, with or without flour, whole-wheat flour, and/or rye fiour, with 
molasses, and in which chemieal leavening agents, with or without sour 
milk, are commonly used instead of yeast. 

In some localities the name “brown bread” is used to designate a 
bread obtained by baking a dough which differs from Wheat Bread Dough 
in that a portion of the flour ingredient has been replaced by whole-wheat 
flour. 


Ill, VIENNA—FRENCH BREAD—HARD CRUST ROLLS 


Vienna Bread differs in nearly every shop, and in many bakeries is 
far from being the genuine article. : 

It is made over the Straight and Sponge Dough methods, formulas 
for which appear in Part Two. 

Vienna Bread requires a semi-tight dough and more age than for 
Pan Bread. 

Likewise for best results, a good supply of low pressure steam for 
the oven is indispensable. 

It was the carefulness of the Vienna baker, together with the good 
material employed that made his loaf famous. It is chiefly care and work- 
manship that give Vienna Bread its quality. 

After the loaves are moulded, they are laid, smooth side down, on 
cloth-covered boards, with the cloth pinched up between the loaves, and 
allowed to rest until double in size; then cut and baked with good supply 
of steam. If no steam is available, wash with water before cutting the 
loaves. 

Other bakers lay the loaves in boxes or on boards in specially built 
covers, dusting the boards with corn flour, rice polish, flour or finely ground 
Bread crumbs, setting loaves far enough apart to prevent sticking. If 
boxes or boards are used, in this manner, loaves must be laid smooth side 
up. 

The most modern way is to use the patent peel, putting six loaves on 
apeel. The peels must be carefully dusted and the loaves shifted by means 
of a little board after they have rested about 10 minutes on the peels. This 
is done by moving a loaf a little, first from one, then back fhe reverse 
side so that the flour is distributed and loaves will peel off easily when put 
in the oven. 

The peels themselves are put on racks and placed in proof box the 
same as Pan Bread. Be careful to have proof box moderately cool and 
free of live steam — that means not too moist. 

For further information see formulas Part Two. 

French Bread is handled in much the same manner, only requiring 
a little softer dough. 
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Hard Crust Rolls can be made to good advantage from either French 
or Vienna dough. “ 


IV. RYE FLOUR AND RYE BREAD 
A. RYE FLOUR 


Rye Flour is flour secured from the milling of the rye berry or grain. 
While the composition of rye is quite similar to that of wheat, insofar as 
the actual amount of moisture, protein, carbohydrate, fat and ash are 
concerned, the nature or kind of protein in wheat and rye are quite 
different. 

While some of the gluten components are present in rye, it is a well 
known fact that when rye flour is made into a dough by the addition of 
water, it does not form gluten such as that which is formed when wheat 
flour is treated in the same manner. 

Hence, in making rye bread, some wheat flour is necessarily used 
as a source of gluten so that a porous well risen loaf may result. 

If rye flour were used alone, the loaf secured, would naturally be 
heavy and somewhat soggy, with a consequent impairment of its palata- 
bility and digestibility. 

As stated elsewhere in this chapter, the government definition of rye 
bread states that the rye dough from which it is made differs from Wheat 
Bread Dough, in that not less than 1/3 of the flour ingredient has been 
replaced by rye flour. Rye is milled into flours of different grades such 
as rye patent flour, rye straight flour and various dark rye flours. 


B. POINTS OF INTEREST CONCERNING THE MAKING OF 
RYE BREAD 


There are many different kinds of rye bread made and sold in this 
country, ranging from dark, sour rye to a very light rye loaf, closely re- 
sembling our white bread. The type or types of rye bread selling best in 
one territory may be quite different from those demanded in other terri- 
tories. This naturally depends upon the tastes and customs of the people 
in each locality. The progress which any baker is able to make with his 
rye bread is largely dependent on his ability to produce a high quality rye 
loaf of the kind or kinds which are most desired in his particular vicinity. 
The formulas and methods of making several typical kinds of quality rye 
bread are described in Part Two of this treatise. 

Like any other bakery products, quality rye bread of any kind can 
only be made from quality ingredients, properly handled. 

The flavor of rye bread depends largely upon the process of fermen- 
tation employed and on the quantity as well as the quality of the wheat 
flour used for the blend. 

Rye Flour is more fermentive than white wheat flour. A common 
error in the making of rye bread is “over-aging”’ of the dough. Hence it 
is advisable to use more salt than is used in ordinary white bread doughs. 
The stiffness of rye dough must be regulated according to the strength 
and absorption of the flour used. A soft rye dough makes the best Bread. 
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The fermentation period of rye doughs, especially those in which 
“sour” is used must be carefully watched and regulated. The natural 
acidity of the “sour” used exercises an accelerating effect on the condition- 
ing of the dough. In many cases, the acidity of the “sour” used varies 
from day to day, thereby influencing the fermentation period accordingly. 
This is merely another reason why such rye doughs should be watched 
carefully and “taken” when ready in order to produce rye bread of uniform 
quality. The “sour dough” should be kept cool and not too slack. 

In some instances, the desire to secure large volume of the rye loaf has 
resulted in increasing the amount of white flour used in the rye dough 
to such an extent that the resulting product more nearly resembles white 
bread than it does a true rye loaf. 

While a certain amount of steam is used in the oven during the bak- 
ing of rye bread, care should be taken to avoid the use of excessive steam. 


V. BAKE SHOP SANITATION 
A. IMPORTANCE OF CLEANLINESS IN THE BAKERY 


Utmost cleanliness and sanitation is not only an important factor in 
the successful operation of any bakery but it is absolutely indispensable 
from every angle. It is an economic necessity. This applies to the bakery 
itself, all equipment, the storage and handling of all materials and bakery 
products, delivery equipment, salesroom and all employees. A quality 
product made and handled in a sanitary manner is a sales builder, and as 
a general rule, it is impossible to produce a uniform high quality food 
product if cleanliness does not prevail throughout its manufacture. 


B. ADVANTAGES OF CLEANLINESS FROM A PRODUCTION 
STANDPOINT 


The maintenance of a clean, well lighted and well ventilated bakery 
has a very decided influence on increasing the efficiency of operation. 

Spoilage of materials is often prevented and the bakery is kept free 
from germs and insects. Furthermore, the employees in the bakery will 
be more careful about their work and will naturally perform their respect- 
ive duties more willingly and to better advantage if utmost cleanliness 
and sanitation are adhered to. 

Incidentally, the periodical physical examination of all employees, 
ample provision for clean locker rooms and toilet facilities as well as a 
regulation requiring each employee to change from street clothes to clean, 
washable, working uniforms, — not only safeguards the health of the 
worker, — but also protects the health of the customer. 


C. ADVERTISING AND SALES VALUE OF CLEANLINESS 


Furthermore, cleanliness itself furnishes the baker with a very valu- 
able advertising and sales feature and should be utilized as such in the 
following manner: 

If the bakery is kept spotlessly clean throughout, the baker should 
not hesitate to invite the housewife to visit the bakery and witness for 
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herself the extreme care which is taken in making the baked goods which 
are available to her fresh daily. Nothing impresses the modern discriminat- 
ing housewife more forcefully than cleanliness and neatness. If she sees 
that a bakery is operated in this manner, she will become a permanent 
customer and will purchase more bakery products just because she knows 
that all ingredients as well as the finished baked goods are handled with 
the same care that she uses in her own kitchen. If for any reason the 
housewife gets the idea that scrupulous cleanliness does not prevail in 
the making and handling of bakery products, she is quite “unsold” and 
immediately represents a lost customer whose trade will be next to impos- 
sible to regain. 

The same rule holds just as true for the bakery sales room, delivery 
equipment and salesgirl or salesman as it does for the bakery proper. 

Aside from the necessity of cleanliness from a practical standpoint, 
its advertising and sales value more than pays for the cost of maintaining 
such a condition. 


D. ADHERENCE TO STATE LAWS ON SANITATION IN BAKERIES 


Of course, there are various state laws dealing with certain sanitary 
measures which have to be enforced in every bakery. The proprietor of 
a bakery therefore, should become familiar with these rules and see that 
they are strictly lived up to in his bakery. More than this, he should be 
sure that every precaution is taken to create such a perfect condition 
of cleanliness that it will be an obvious outstanding factor to everyone 
who visits his salesroom or bakery. 


BE. STERILIZATION OF BAKERY PRODUCTS DURING BAKING. 
IMPORTANCE OF SANITARY HANDLING OF BAKERY 
PRODUCTS 


While it is a well known fact that bakery products are sterilized by 
the heat of the oven, it is quite possible for such goods to be contaminated 
after they leave the oven by careless handling either in the bakery, during 
delivery or while in the sales room or grocery store. Therefore, due care 
should be taken to make sure that such products are handled in a clean 
manner after leaving the oven. All delivery equipment should be inspected 
regularly and kept in a spotless condition. The same holds true for all 
bread boxes or other containers carrying bakery products. In like manner, 
the employees handling these goods should be required to be very careful 
regarding their personal appearance. 

If the sales girl or salesman is untidy, naturally the customer or 
prospective customer gets the impression that a similar condition of 
carelessness exists throughout the bakery and in this way much harm is 
done to the business. 

VI. INSECTS 
A. THE IMPORTANCE OF KEEPING THE BAKERY FREE 
FROM INSECTS 


Every baker, of course, recognizes the importance of keeping insects 
out of the bakery. However, it is quite possible that some bakers may 
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not realize the extent of the damage and harm which can result from the 
presence in the bakery of such ordinary insects as ants, flies, cockroaches, 
so called “Silver Fishes” and similar insects. 

In general, the evil results caused by such insects may be listed as 
follows: 

1. The presence of such insects frequently indicates a condition of 
uncleanliness which in itself is undesirable and detrimental. 

2. Insects feeding on raw. material such as flour sometimes cause a 
loss of such material, thus representing an unnecessary waste. 

3. If insects get into the shop or raw material they may get into the 
doughs and thus be present in some of the final baked goods. The 
customer receiving such goods naturally will be lost forever insofar as 
the particular bakery in question is concerned. Furthermore, if she 
spreads the news regarding her discovery to other customers or pro- 
spective customers, irreparable damage is done. : 

4, The trouble and cost of getting rid of insects after they have 
once gained entrance into the bakery is much greater than the trouble 
and cost of preventing them from getting into the bakery. 


B. PREVENTION OF INSECTS 
1. CONDITIONS FAVORING GROWTH OF INSECTS 

Insects thrive and multiply rapidly if supplied with food, warmth 
and a moderate amount of moisture. The average temperature and 
humidity of the bakery is conducive to the growth of insects and of 
course, the flour and certain other materials on hand are ideal food for 
them. Hence if insects gain entrance to the bakery, the prevailing con- 
ditions usually result in their multiplication, unless immediate steps are 
taken to eliminate them. Thus, the importance of preventing them from 
entering the bakery can be readily understood. 

A temperature of about 80 degrees F. encourages the growth of 
insects. However, most of them die in a few hours if a temperature of 
120 degrees to 140 degrees is maintained. 

In addition to good clean food such as flour, —- insects also will thrive 
on filth or decaying organic material. 


2. CONSTRUCTION OF BUILDING 


Insects frequently grow and multiply in cracks and crevices which 
are difficult to keep clean and free from dirt. Therefore, this point should 
be kept in mind in building the bakery. It should be constructed in such 
a manner and with the proper materials so that cracks and crevices in 
the floors, walls or in and about the plumbing will be avoided. The 
installation of tightly fitting screens will aid in keeping out flies and 
some of the larger insects which might invade the bakery. 


3. CARE IN HANDLING AND STORAGE OF RAW MATERIALS 


Insects are sometimes carried into the bakery by raw material. 
Therefore, all such material which is possible of carrying such insects 
should be carefully examined when received, and if contaminated with 
insects of any sort, such material should not be placed in the storage 
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room or used. Furthermore, frequent inspection should be made of ma- 
terial held in storage and if at any time insects are noticed, such material 
should be removed so as to avoid the multiplication of the insects and their 
spreading to other materials and other sections of the bakery. 

When flour sacks are emptied they should be immediately cleaned and 
should not be stored anywhere near the flour retained in storage. Such 
sacks should be examined frequently to-make sure that no insects have 
developed in them. If insects have made their appearance in the empty 
flour sacks, such sacks should be placed on boards and put in the oven, 
maintained at the average baking temperature for from 5 to 10 minutes. 
Of course, the temperature of the oven should not be high enough to 
scorch the sacks. Such treatment will usually kill the insects provided the 
sacks are not placed more than two or three deep on the boards in the oven. 

Flour and similar material should be stored in such a manner that 
the space underneath and about the sacks can be readily cleaned. Undue 
dampness of course, should be avoided. 


4, GENERAL CLEANLINESS AND ELIMINATION OF BREEDING PLACES 
FOR INSECTS 

Inasmuch as insects live and thrive mainly on food which has ac- 
cumulated in cracks and crevices, it is very important that all parts of 
the bakery be kept clean. All cracks, corners and crevices should be kept 
free from particles of dirt, flour, crumbs, old dough or similar material. 

Frequently, insects infesting a bakery originate from an ideal breed- 
ing place in the immediate neighborhood of the bakery. Therefore, care 
should be taken to be sure that the premises outside of the bakery are 
kept clean and free from accumulated rubbish, filth « or organic matter in 
which such insects develop. 


C. THE ELIMINATION OF INSECTS AFTER ONCE APPEARING 
IN THE BAKERY 


1. GENERAL MEASURES TO BE TAKEN 


Of course, as explained above, the easiest way of eliminating the 
problem of insects is to take the preliminary steps necessary to prevent 
their appearance in the bakery. However, if they have gained entrance 
into the storage room, bakeshop or salesroom, the measurers previously 
explained should be put into operation at once, and all infected materials 
removed from the bakery. 


2. HEAT TREATMENT 


In a bulletin published by the U. S. Department of Agriculture, a 
very simple method of heat treatment for killing flour beetles and other 
insects infecting mills or flour storage rooms has been explained. If the 
building is tightly closed and then the temperature brought up to about 
125 degrees F. and maintained for several hours, it will be found that most 
of the insects have been killed. Combating insects in this manner, how- 
ever, can only be accomplished in those cases where it is possible to main- 
tain the heat condition required. This naturally can be done more easily 
in the summer time. While such heat treatment for a few hours is prob- 
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ably not detrimental to the baking qualities of the flour, it is advisable, 
where possible, to conduct such heating when there is little flour on hand 
in storage. 

The insects hiding in cracks and crevices will usually feel the increas- 
ing warmth and come out, thereby exposing themselves to the greater 
heat which eventually kills them. 


8. USE OF DISINFECTANTS AND INSECTICIDES 


Certain harmless disinfectant solutions recommended for the ex- 
termination of insects in bakeries and similar establishments often prove 
very effective and are frequently used as a wash for the walls and floors. 
However, great care should be exercised in avoiding the use of materials 
for this purpose which are also poisonous to man. 

A very common ingredient of many commercial disinfectants is sodium 
fluoride. 


4, FUMIGATION 
Fumigation by the use of different kinds of fumigating material 
resulting in the production of a vapor which kills weevils and other insects 
is often resorted to. However, many of these fumigating materials are 
injurious to food products and machinery and also poisonous. They should 
be handled only by experts. 


D. SPECIAL MEASURES AGAINST DIFFERENT INSECTS 

In eliminating insects, it will be easier to consider the three or four 
principal kinds of insects which may appear in the bakery. This is taken 
up in the following paragraphs: 


1. FLIES 

Flies particularly seem to thrive best on filth. Therefore, if any such 
breeding place exists near the bakery it should be removed. The use of 
fly-paper, fly traps and harmless spray preparations will aid in removing 
the flies already in the bakery. At the same time, all windows and doors 
should be tightly screened. In some cases it has been possible to install 
equipment which blows clean air into the bakery, — thus continually 
forcing air outward through doors and windows. This -rather unusual 
practice will aid in eliminating flies and also in preventing them from 
entering the bakery. 

2. ANTS 

Ants usually live in nests built either in rotten or decayed wood or in 
the soil, and travel away from the nest in search of food. Therefore, the 
best way to eliminate ants is to locate the nest and to remove the same 
or kill the ants contained therein. The location of the nests of ants may 
be determined by placing some finely granulated sugar in various spots 
on the floor of the bakery and then observing if possible, the direction in 
which the ants carry the tiny granules of sugar, and their final destination. 
The ants in the nest or nests can then be killed with boiling water or with 
kerosene. Sometimes certain poisonous or inflammable solutions are used 
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and are very effective for this purpose but naturally the use of such solu- 
tions is very dangerous in or about the bakery. After killing the ants, 
the nesting places should be eliminated if possible. 

Non poisonous insect powder or sodium fluoride spread about in cor- 
ners, cracks and crevices infected with ants, aids in killing them. 

Other agents said to be effective in eliminating ants are borax, pow- 
dered mustard and powdered cloves. 

If sponges are soaked in a dilute sugar solution and then placed 
wherever the ants are found in the bakery, it will be noticed that the 
holes in the sponges will soon become filled with ants. Then if these 
sponges are immersed in boiling water, the ants thus entrapped will be 
killed. 


3. COCKROACHES 

Cockroaches thrive best in places which are quite warm, where there 
is considerable moisture and where they can secure ample food such as 
flour particles, dough, bread crumbs, etc. 

Cockroaches are most usually found near water pipes, sinks or 
other plumbing. They usually hide in dark cracks in the day time and 
come out at night. Hence it is important that the plumbing system be 
installed so as to eliminate enclosures, cracks, corners, ete., thus facilita- 
ting easy cleaning and preventing the development of roaches. These 
insects or bugs travel rapidly. In order to combat them successfully, it 
is necessary to treat all parts of the bakery at the same time. 

In order to exterminate these insects, fumigation is sometimes em- 
ployed. More often however, a very effective insecticide powder contain- 
ing sodium fluoride is used. Care should be taken to keep this powder 
from getting in contact with any material used in bakery products. How- 
ever, it takes only a tiny amount to kill a cockroach. In using sodium 
fluoride, which is a powder, it is usually mixed with an equal amount of 
flour or starch and spread in places throughout the bakery, especially in 
cracks and crevices where they have been seen. The flour or starch as a 
source of food in the mixture attracts the cockroaches and then the sodium 
fluoride powder kills them. Incidentally, such a mixture will also kill other 
undesirable insects as well. Powdered borax is an effective exterminator 
for roaches and a mixture consisting of 7 parts of borax, 2 parts of starch 
and 1 part of cocoa may be used to good advantage. 


4. FLOUR WEEVILS 


The problem of flour weevils or beetles like other insects is best solved 
by preventing them from getting into the bakery. This as explained pre- 
viously, can be done provided the flour is carefully inspected before being 
stored. If weevils do become apparent, the contaminated flour should be 
removed at once and the storage room should be subjected to the heat 
treatment previously described or fumigated. If fumigation is resorted 
to, the fumigating vapors thus produced should not come in contact with 
any of the food material. Sulphur fumigation will attack metals and 
therefore, when used all metal parts of machinery should be covered with 
a film of vaseline which is later removed by a thorough cleaning. There 
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are other fumigants available, many of which are extremely poisonous 
and which should only be handled by an expert. 


5. SILVER FISHES 


Silver fishes are small, flat, grey colored insects having no wings. 
Protruding from the head of these insects are two long whiskers or 
antenna. Silver fishes run very rapidly, even faster than cockroaches. 
They usually live in warm places and often are found in the neighborhood 
of the oven, and live on organic matter, flour, starch, etc. These insects 
are killed by sodium fluoride applied and used in the same manner as that 
described for cockroaches. 


EK. RATS AND MICE 


While rats and mice cannot be classed as insects, nevertheless, they 
are pests which should be kept out of the bakery because of the obvious 
harm which they do. 

The best precaution against rats and mice is to “build them out,” — 
that is, to be sure that the construction of the bakery is such that they 
can not get into the bakery. 

In combating rats and mice, the use of traps are usually of consider- 
able help. After each “catch” the traps should be sterilized by placing 
in boiling water. 

The use of rat poison is very dangerous in a bakery and is not to be 
recommended. Furthermore, such poisons often cause the rats to die in 
the building, between walls, underneath floors, etc., thus resulting in an 
objectionable unsanitary condition. 


VII. EXPRESSION OF FORMULAS 
A. FOREWORD 


Along with the progress of the science of bread making — the manner 
of expressing formulas has become more simple, more scientific and more 
accurate. Years ago, it was quite customary to express formulas by the 
pail or bucket method and by the gallon method. These methods are 
still used today to some extent and therefore warrant explanation. How- 
ever, in most instances, these older methods of expressing formulas have 
been replaced by the percentage system or pound system, due to the obvious 
advantages of these more modern methods of expression. 


B. PAIL SYSTEM 
1. EXPLANATION 


According to this system the “pail” of water or other liquid used in 
the dough batch is taken as the basis of measurement. However, there 
are pails of various sizes or capacities used in bakeries, i.e., 10 quart, 
12 quart or 14 quart pails. 

Naturally, therefore, the amount of other ingredients used will de- 
pend on the size of the particular pail employed. Hence if any formula 
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is printed using the pail system of expression,—the size of the pail used 
should be stated. 

A formula in which 1 pail of water is employed is termed a “one 
pail formula,” and a formula calling for 6 pails of water is termed a “six 
pail formula.” The remainder of the ingredients employed are expressed 
in terms of pounds and ounces. For instance, the following formula is 
expressed according to the pail system, using a 12 quart pail: 


Water 1 pail (12 qt.) 
Flour 40 lbs. 
Salt 13°02; 
Yeast 13 02. 
Malt 13 oz. 
Sugar 1302, 
Shortening io OZ. 


The above is a one pail formula. By multiplying the amount of each 
ingredient by 2 it becomes a 2 pail formula. 


2. CONVERSION OF “PAIL”? FORMULA TO 100 POUND FLOUR BASIS 


If it were desired to change this formula so that 100 lbs. of flour would 
be used, the amount of each ingredient shown above should be multiplied 
by 21%. The rule for converting a one pail formula into a formula ex- 
pressed on the basis of 100 pounds of flour proceed as follows: 

Divide 100 by the number of pounds of flour called for in the one 
pail formula. 

Multiply the amount of each ingredient specified in the one pail for- 
mula by this number and in this way the formula will then be stated on the 
basis of 100 pounds of flour used. 


8. CALCULATION OF NUMBER OF PAILS REQUIRED TO PRODUCE A 
SPECIFIED AMOUNT OF BREAD 


In cases where the pail system is used and it is desired to know how 
many “pails” to be used in making up the dough in order to produce a 
certain number of loaves of a given weight proceed as follows: 

Determine the number of loaves produced from a “one pail” batch 
of dough. 

Divide the number of loaves desired by the number secured from a 
“one pail” batch. This gives the number of “pails” to be used in making 
up the proper amount of dough. For instance, if a one pail batch of 
dough yields forty 114 lb. loaves and it is desired to produce one hundred 
114 lb. loaves, proceed as follows: 

100 1 
40 = 27 

Therefore, a 214 pail batch of dough should be made up. This means 
that the amount of each ingredient specified in the “one pail” formula will 
have to be multiplied by 214. 


276 A TREATISE ON BAKING 


4. WEIGHT OF PAIL OF WATER 


1 quart of water weighs 2 lbs. 144 oz. 

A 10 quart pail of water contains 20 lbs. 14 oz. water 
A 12 quart pail of water contains 25 lbs. water 

A 14 quart pail of water contains 29 lbs. 3 oz. water 


C. GALLON SYSTEM 
1.-EXPLANATION 


According to the gallon system of expressing formulas, the basis of 
measurement is the amount of water used stated in terms of gallons, the 
remaining ingredients being stated as pounds and ounces. 

For instance, an example of a one gallon bread formula would be as 
follows: 


Water 1 gallon 
Flour 131% lbs. 
Salt AS OZ: 
Yeast A OZ. 
Malt AO. 
Sugar 4 oz. 
Shortening A OZ. 


Now if it is desired to convert the above 1 gallon formula to a 6 
gallon formula, merely multiply the amount of each ingredient listed 
above by 6. The result is shown below: 


Water 6 gallons 
Flour 81 lbs. 

Salt Lt lb..:8 soz. 
Yeast 1 lb. 8 oz. 
Malt Piibsoeo7 
Sugar Elbe S207. 
Shortening 1 Ib. 8 02. 


2. CONVERSION OF FORMULA EXPRESSED ON GALLON BASIS TO BASIS 
oF 100 PoUNDS FLOUR 


If it is desired to convert a one gallon formula to a formula of the 
same proportionate composition but containing 100 lbs. of flour, proceed 
as follows: 


Divide 100 by the actual number of pounds of flour specified in the 
1 gallon formula. 

Multiply the amount of each ingredient specified in the one gallon 
formula by the number thus secured and the IA RRUES formula will then 
be on the basis of 100 lbs. of flour. 

For instance, if it is desired to convert the one pate formula pre- 
viously listed to a formula to contain 100 Ibs. of flour the following pro- 
cedure is carried out: 

100 


1siAe Ue 
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Then the new formula is calculated as follows: 


1 GALLON BASIS 100 LBS. FLOUR BASIS 

Water 1 gallon (x 7.4) = 7 gallons 114 qts. (6114 lbs.) 
Flour 1814 lbs. (x 7.4) = 100 lbs. flour 

Salt 402. (x 7.4) = 1 lb. 14 oz. 

Yeast AOR: (x 7.4) = Lobe 14502; 

Malt A 02. (x 74) = lelbepetAfo7, 

Sugar 4 oz. (x 7:4) = Lele 4 coz; 
Shortening 4 oz. (510.4) 5= lbs 14-07; 


3. CALCULATION OF NUMBER OF GALLONS REQUIRED TO PRODUCE 
SPECIFIED AMOUNT OF BREAD 


In cases where the gallon system is used and it is desired to know how 
many “gallons” of water to be used in making up the dough in order to 
produce a certain number of loaves of a given weight, proceed as follows: 

Determine the number of loaves of that weight which are produced 
from a “one gallon” batch of dough. 

Divide the number of loaves desired by the number secured from a 
one gallon batch. This gives the number of “gallons” to be used in order 
to produce the required amount of ‘bread. 

For instance, if a one gallon batch of dough yields 20 one pound loaves 
and it is desired to make up a dough to yield 120 one pound loaves, proceed 
as follows: 


Therefore, a six gallon dough must be made up. 


4, WEIGHT OF GALLON OF WATER 
1 gallon of water weighs 81/3 lbs. or 8 lbs. 5 oz. 
1 quart of water weighs 2 lbs. 11% oz. 
1 pint of water weighs 1 lb. 24 oz. 


D. ONE HUNDRED POUNDS FLOUR BASIS OF EXPRESSING 
FORMULA 
This is a very simple, accurate and common method of expressing 
bread formulas. One hundred pounds of flour is used as the basis of 
measurement and all other ingredients are stated accordingly in pounds 
and ounces. 
An example of a bread formula expressed in this manner is as follows: 


Flour 100 lbs. 
Water 62 lbs. 
Salt 2 lbs. 
Yeast 2 lbs. 
Malt 2 Ibs. 
Sugar 2 lbs. 
Shortening 2 lbs. 


A formula expressed as shown above can be enlarged or reduced pro- 
vided the proportion of ingredients is kept the same. 
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E. PERCENTAGE SYSTEM OF EXPRESSING FORMULAS 
1. EXPLANATION 


The percentage system of expressing formulas is in quite general 
use today. 

The number of pounds of flour used is taken as a basis and is termed 
100%. All other ingredients are expressed in terms of “per cents” based 
on the weight of the flour. 

In other words, in any given formula the amount of flour is called 
100%, and the percentage of each other ingredient is secured by multiply- 
ing the number of pounds of each ingredient by 100 and then dividing the 
result secured in each case by the actual total amount of pounds of flour 
used. 

For instance, if a formula calls for 400 pounds of flour and 240 pounds 
of water, the percentage of water is calculated by multiplying 240 by 
100 and then dividing by 400. Thus the water used in such a formula is 
expressed as 60%. 

The conversion of a formula expressed on the pound basis over into 
the percentage system is illustrated by the following example: 


CONVERSION 


LBS. CALCULATION WE 

Fl 400 aa 100 % 

our 100 Jo 

24000 

Water 240 100 60% 
Salt 800 

a 8 400 2% 
Yeast 8 is 2% 
Sugar 8 js 27% 
Malt 8 ¥ 270 
Shortening 8 7 2% 


From the above it can be readily seen that if the amount of flour 
used were 100 lbs..—then the actual number of pounds of the other 
ingredients may be expressed directly as ‘“‘per cents.” 


2. APPLICATION OF PERCENTAGE SYSTEM TO SPONGE AND DOUGH FORMULAS 


As explained previously, according to the percentage system the flour 
used in a formula is taken as a basis and termed 100% and all other in- 
gredients expressed accordingly, depending on the amount of each used 
relative to the amount of flour. In expressing a straight dough formula 
according to such a system it is very clear. 

Following this line of reasoning,—a formula for a dough made 
according to the sponge and dough method might be expressed in any one 
of several different ways, three of which are described as follows: 
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METHOD ONE 


Use the total amount of flour in both sponge and dough as a basis 
and express all other ingredients in terms of percentage accordingly. In 
other words, the weight of each ingredient multiplied by 100 and divided 
by the total weight of the flour contained in both the sponge and dough 
gives the percentage of each. 


MertTHop Two 


Consider the amount of flour in the sponge separately as 100% and 
base all other ingredients in the sponge on this expressing each in terms 
of percentage. In other words, the weight of each ingredient in the 
sponge is multiplied by 100 and divided by the weight of the flour in the 
sponge, thus giving the percentage of each ingredient in the sponge 
according to this method. Consider the dough part separately in the 
same manner, basing the percentage of each ingredient on the weight 
of the flour in the dough part only. 


METHOD THREE 


(a) Use the total flour in both sponge and dough as a basis calling 
this total amount 100%. 

(b) Express the amount of water used in the sponge as a definite 
percentage based on the amount of flour contained only in the sponge. In 
other words, the weight of the water used in the sponge is first multiplied 
by 100. Then this result divided by the weight of flour in the sponge 
gives the percentage of water used in the sponge expressed according 
to this method. 

(c) The percentage of water shown under the dough represents the 
total water used in both the sponge and dough based on the total flour 
used in both sponge and dough. In other words, the weight of water 
used in both sponge and dough is multiplied by 100 and the resulting 
figure is then divided by the total weight of flour in both sponge and 
dough. 

(d) The percentage of all other ingredients in sponge or dough 
(outside of the water) is based on the total amount of flour contained 
in both sponge and dough. In other words, the percentage of each is 
secured by multiplying the amount of each called for by 100 and then 
dividing by the total weight of the flour in both the sponge and dough. 

These three different methods of expressing a sponge and dough 
formula according to the percentage system are illustrated below :— 


SPONGE AND DOUGH 
ORMULA 


SPONGE é LB. OZ. METHOD No. 1 METHOD No. 2 METHOD No. 3 
Flour 60v= 60% 100% 60% 
Water LO 40% 66.7 % 66.7% * 
Salt She 1/5, % 4% Vy, % 
Yeast Dee 2% 3.33% 2% 
Malt Be As Vy % 0.83% Vy % 


* based on flour in sponge part 


280 A TREATISE ON BAKING 


DOUGH LBS. OZ. 

Flour 40 — 40 % 100% 40 % 
Water 24 — 24% 60% . 64% ** 
Salt ie Gs 116% 3.75 % 114% 
Malt hes: 116% 3.75% 114% 
Shortening 2 — 2% 5% 2% 


** based on total flour in both sponge and dough 


3. PREFERENCE OF METHOD NUMBER 3 IN EXPRESSING SPONGE AND DOUGH 
FORMULAS BY THE PERCENTAGE SYSTEM 


In addition to the 3 methods shown above for expressing a sponge and 
dough formula according to the percentage system, there are also other 
possible ways in which the sponge and dough formulas may be expressed 
in terms of percentages,—but it would only be confusing to discuss them 
here. 

Method three listed above has the advantage of showing the actual 
percentage absorption in the sponge part alone and also indicates at a 
glance the consistency of both the sponge and dough after being mixed 
together. Furthermore, Method No. 3 at the same time shows the percen- 
tage of other ingredients based on the total flour in both sponge and dough. 


F. BARREL SYSTEM 


Some bakers prefer to express their bread doughs formula using the 
standard barrel of flour as the basis of measurement. A barrel of flour 
weighs 196 lbs. and therefore a “one barrel dough” is one in which 196 
lbs. of flour are employed. Thus, it is seen that the amount of the re- 
spective ingredients employed in such a formula are approximately twice 
the amount of the corresponding ingredients employed in a formula 
calling for 100 lbs. of flour. 


G. EXPANSION OR REDUCTION OF A FORMULA SO AS TO 
SECURE AMOUNT OF BREAD DESIRED 


If it is desired to produce more or less bread than that which is 
secured from a given formula, it is necessary to enlarge or reduce the size 
of the dough accordingly. 

This of course, can be done by a corresponding proportionate increase 
or reduction in the amount of ingredients used. For instance, if it is desired 
to produce a certain amount of bread, it is first necessary to note the 
yield which has been secured from the formula which has been used. 
Then the amount of each ingredient specified in this formula should be 
increased or decreased as the case may be in the same ratio that the 
number of loaves secured bears to the number of loaves required. 

A very simple way of calculating this is as follows: 

Divide the number of loaves required by the number of loaves produced 
from the original formula. 
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Multiply this result by the amount of each ingredient specified in the 
original formula. 

The resulting amounts of ingredients thus calculated will produce a 
dough of the proper size to yield the amount of bread required. 

Suppose, for instance, that it is desired to expand a formula yield- 
ing 150 lbs. of bread so that 441 one pound loaves will be obtained. In 
this case the neceessary calculation is made as follows: 


— ORIGINAL FORMULA FORMULA YIELDING 

YIELDING 150 LBS. BREAD 441 LBS. BREAD 

LBS. OR % LBS. % 

441 

Flour 100 x 150 or 2.94 294 lbs. 100% 
Water 62 <hens 182 lbs. 462% 
Salt a a gies 6 lbs. 2% 
Yeast 2 Peat 6 lbs. 2% 
Sugar 2 x 6 lbs. 2% 
Malt 2 xa 7 6 lbs. 2% 
Shortening 2 xe. 6 lbs. 2% 


H. COMPARISON OF PAIL, GALLON, POUND AND PERCENTAGE 
SYSTEM OF EXPRESSING FORMULAS 
1. EXAMPLES 


In order to show these different systems of expressing formulas in 
the comparative manner, the following example is given as an illustration: 


100 LB. PER- 

. PAIL GALLON FLOUR CENTAGE 1 BBL. 
FORMULA LBS. SYSTEM SYSTEM SYSTEM SYSTEM SYSTEM 
Flour 200 200 lbs. 200. ibs, 100° Ibs. 100 —% 196 Ibs: 
Water 125 5 (12qt. I15gal. 6214 lbs. 6214% 12214 lbs. 

pail) 
Salt 4 Albs. 4lbs. 2  Mbs. Pa AY 4. Ibs; 
Yeast 4  Albs. Albs. ~2 Ibs. 2 [eo 4 \bs. 
Malt A 1 ls: 4 bSie en. lbs: 2 vo 4 lbs. 
Sugar 4 A)lbs. AlDsoe 7 2. lbs: 2° °% 4  \bs. 
Shortening 4 oo-4-lbs: 2 lbs2e 25 Ulbs? eee, AD tbs: 


The pail system is awkward and frequently inaccurate. It does not 
show in a convenient or clear manner the absorption value of the flour 
as does the percentage system. 

Furthermore, the pail system of measurement is not standardized,— 
that is, the pail used may be a 10, 12 or 14 quart pail. 

In cases where the pail system is used, inaccuracies develop by the 
spilling of water. 

On the other hand, the use of the percentage system shows at a 
glance, the absorption value of the flour. It is also easier to recognize 
any errors in the formula and to note whether or not the formula is 
properly “balanced’”’ when the percentage system is employed. 

The percentage system also furnishes a very simple basis for the ex- 
pansion or reduction of the size of the dough batch by a corresponding 
increase or reduction in the amounts of ingredients used. 
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I. DOUGH CHARTS 


A dough sheet or chart showing in a clear manner the ingredients 
going into each dough,—the cost of these materials, the fermentation pe- 
riod, times of “folding over,” the dough temperature employed, the scaling 
weight, yield, etc., is essential in every bakery. 


Samples of dough charts are shown below: 


DOUGH CHART 


DouGH No, NAME DATE 19 


BKAND TIME ; 
INCREDIENTS A : OF 
MATERIAL REGULAR|MIN'TS WSLS UAE 


SHORTENING 


ARKADY 


SCALED OZ. LOAVES 


REMARKS: 
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A. UNITED STATES SYSTEM OF LIQUID MEASURES—IMPERIAL 


SYSTEM OF LIQUID MEASURES—METRIC SYSTEM 


OF LIQUID MEASURES 


— 1. CONVERSION TABLE — 


; : Section Section 
Key Section One Section Two Three Four 
Weight 
UNITED STATES IMPERIAL MEASURE || METRIC || of indicated 
MEASURE (British) MEASURE ]| volume of 
water 
a a 
eo) a ) Q p : nS 8 
ad eee ee ee ie lace 
United States a 3 iE ‘o a Bolea oO 3 | 319 ae] @ 
Measure Oo o Oo oe mt 1GDO mee 
Ss 
1 Gallon... . 1 4 4 8 32 0.833 |3.33 |6.66 126.66 ||3.785|3785 .4]| 8.33 |3.785 
1 Quart. ee 0.25_ 1 2 8 0.208 |0.833]1.666] 6.67 ||0.946] 946.4|| 2.08 |0.946 
x Pint . ee ; 0.125 |0.5 {1 4 0.104 |0.417|0.833] 3.33 110.473] 473.2]| 1.04 |0.473 
ree] ee ee 0.031 {0.125]0.25 | 1 0.026 |0.104/0.208] 0.833]/0.118] 118.3]] 0.26 ]0.118 
Imperial Measure 
(British) 
MaGaltone tee: swore es oe eee D2 4.8 |9.6 [38.4 1 4 8 32 4 ,543/4543 .5]/10 4.543 
1 Quart...... kes Ber | ee: 1.2 |2.4 9.6 110.25 |1 2 8 1.136]1135.9]} 2.5 |1.136 
iM Sail ips RE Fags ava Bee Osto) 10-65 11.2 4.8 0.125 |0.5 |1 4 0.568] 567.9}]] 1.25 |0.568 
E' Gulls .S shat <2 Bw Pe OLOsS NOLL, 10:3: 1.2 0.031 |0.125)0.25 | 1 0.142] 142.0}]) 0.312]0.142 
Metric Measure 
1 Liter... weve ee ee (/0.264 |1.057/2.11 | 8.45 |]0.220 |0.880)1.761] 7.0441)/1 1000 .0}| 2.20 j1 
1 Cubic Centimeter... ... .. ..]}0.0003]0.001/0.002] 0.008]/0.0002] .0009]0 .002} 0 .007]/0.001 1 0 .002]0.001 


2. EXPLANATION OF CONVERSION TABLES 


The table of measures stated above may be explained as follows: 

1. The left hand or ‘“‘key’” column shows the common units of liquid 
measures according to the U. 8S. System, the Imperial or British System 
and the Metric System. 

2. Under Section One will be found the U. S. Measure equivalents of 
the respective units of measure shown in the ‘‘key” column. 


8. Under Section Two will be found the Imperial System of Measure 
equivalents of the respective units of measure shown in the “key” column. 


4, Under Section Three will be found the Metric System of Measure 
equivalents of the respective units of measure shown in the “key” column. 


5. Under Section Four will be found the weight of the corresponding 
volumes of water shown in the ‘“‘key” column. These weights are stated 
both in pounds (advoirdupois) and kilograms. 
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38. ILLUSTRATION OF USE OF TABLES 


(A) How many U. S. quarts are equal to 5 Liters? 
In the table it is shown that 1 liter = 1.057 U.S. quarts. There- 
fore 5 liters is equivalent to 5 x 1.057 or 5.285 quarts. 


(B) How many cubic centimeters are equivalent to one U. S. pint and 
also 1 Imperial pint? 
These equivalents can-be read directly from the table. One U.S. 
pint equals 473.2 cubic centimeters, and one Imperial pint equals 567.9 
cubic centimeters. : 
(c) How many U. S. gallons are equal to 1 Imperial gallon? 
This can be read directly from the table. One Imperial gallon 
equals 1.2 U. S. gallons. 
(D) How much does 3 quarts and 1 pint of water (U. S. system) 
weigh,—expressed in pounds and also in kilograms? 
The table shows directly that 
1 quart of water weighs 2.08 Ibs. or 0.946 kilograms 
and 1 pint of water weighs 1.04 or 0.473 kilograms 
Therefore—3 quarts and 1 pint of water would weigh 
3 x 2.08 + 1.04 or 7.28 lbs. 
or 38 x 0.946 + 0.473 or 3.3 kilograms. 
This question could also be solved as follows :— 
3 quarts and 1 pint =7 pints 
1 pint of water weighs 1.04 lbs. 
7 pints of water weighs 7.28 lbs. 
or 
1 pint of water weighs 0.473 kilograms 
7 pints of water weighs 3.3 kilograms. 


B. CONVERSION OF FAHRENHEIT DEGREES TO CENTIGRADE 
DEGREES OF TEMPERATURE 


RULE: Subtract 32 from Fahrenheit degrees. 
Multiply the result by 5/9 to give corresponding degrees Centi- 


grade. 
FAHRENHEIT CENTIGRADE 
0 —17.8 
10 1272 
15 — 9.4 
20 == Git 
30 == iI 
32. 0 (freezing point of water) 
35 eee 
40 4.4 
45 ee 
50 10.0 
55 1275 
60 15.6 
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FAHRENHEIT CENTIGRADE 
65 18.3 
70 PAR aa | 
75 23.9 
80 26.7 
85 29.4 
90 By ee 
95 35.0 

100 37.8 
110 43.3 
120 48.9 
150 65.6 
200 93.3 
212 100. (boiling point of water) 
250 121.1 
300 148.9 
350 176.7 
400 204.4 
450 232.2 
500 260.0 


C. CONVERSION OF CENTIGRADE DEGREES OF TEMPERATURE 
TO FAHRENHEIT DEGREES OF TEMPERATURE 


RULE: Multiply Centigrade degrees by °/; and then add 32 to give the 
corresponding number of Fahrenheit degrees. 


CENTIGRADE FAHRENHEIT 
0 32 (freezing point of water) F 
10 50 
15 59 
20 68 
25 ITE 
30 86 
Syd 95 
40 104 
45 113 
50 122 
iio 167 
100 212 (boiling point of water) 
125 257 
150 302 
175 347 
200 392 
225 437 
250 482 


D. CONVERSION OF AVOIRDUPOIS SYSTEM OF WEIGHTS 
TO METRIC SYSTEM OF WEIGHTS 


453.6 grams or 0.454 kilograms 
28.35 grams or 0.0283 kilograms 


1 pound or 16 ounces 
1 ounce or 0,0625 Ibs. 
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E. CONVERSION OF METRIC SYSTEM OF WEIGHTS TO 
AVOIRDUPOIS SYSTEM OF WEIGHTS 


1 kilogram = 2.205 lb. or 35.28 ounces 
1 gram = 0.002 lbs. or 0.035 ounces 


F, CONVERSION OF OUNCES TO POUNDS AND POUNDS 
TO OUNCES 


RULE: (a) To change ounces to pounds,—divide by 16 
(b) To change pounds to ounces,—multiply by 16 


POUNDS 
OUNCES FRACTIONS DECIMALS 
I 1/16 - 0.063 
2 1/8 Oni25 
3 3/16 0.188 
4. 1/4 0.25 
; 5/16 0.313 
6 3/8 ORSiio 
a 7/16 0.438 
8 1/2 0.5 
9 9/16 0.563 
10 5/8 0.625 
11 11/16 0.688 
12 3/4 ORAS: 
13 13/16 0.813 
14 7/8 0.875 
15 15/16 0.938 
16 1 1.000 
Ihe WANG 1.068 
18 1 1/8 1) SS 
19 L316 1.188 
20 1 1/4 125) 
30 1 7/8 SiO 
40 2 1/2 2.5 
50 31/8 She LA 
60 3 3/4 iy Co: 
70 4 3/8 ASO 
80 5 5.000 
90 5 5/8 5.625 
100 6 1/4 6.25 


IX. EXAMINATION OF BREAD 


It is obviously impossible to designate any one particular type of bread 
as the universal “perfect loaf’? inasmuch as the exact characteristics con- 
stituting quality in bread may be different in different localities. 

The loaf characteristics which should be strived for in any one partic- 
ular section of the country can only be determined by a study of the 
factors which make it “sell” in that vicinity. 
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This requires a first hand knowledge of just what the discriminating 
housewife wants insofar as the character of bread is concerned and can 
only be secured by careful observation and survey. 

In other words, an accurate analysis of the local market is the neces- 
sary forerunner of successful bread production and sales by the commer- 
cial baker. 

After the baker is sure that he knows just the type of loaf which is 
desired and is in a position to produce such a loaf, it is important to 
examine sample loaves of each batch produced to see if they are up to 
standard. In doing this it is usually advisable to consider certain very 
definite characteristics such as the following: 


1. VOLUME 


From a given weight of dough the most satisfactory loaf volume to 
be secured is one which corresponds to maintenance of the best texture and 
grain of the loaf. A loaf of excessive volume will generally be found to 
possess open grain and weak texture. A loaf whose volume is too small 
will also generally be found to possess inferior grain and texture. 

The volume of a loaf can be described as satisfactory—too large or too 
small. 


2. COLOR OF CRUST 


The color of crust is often termed bloom. The color of crust desired 
is usually a golden brown, and is mainly dependent on the temperature at 
which the loaf is baked and the amount of sugar present in the dough when 
baked. Undesirable colors of crust may be designated as too dark, “foxy,” 
reddish brown, grayish or pale straw color. 


3. EVENNESS OF BAKE 


This means the uniformity of “bake” on all sides of the loaf. Ex- 
cessive top heat in the oven will result in a dark top crust while the sides 
and bottom may be pale. Evenness of bake may be designated as—‘‘evenly 
baked,—pale top, sides or bottom—or—dark top, sides or bottom.” 


4. SYMMETRY OF FORM 


In purchasing bread the housewife is often influenced by the shape 
or symmetry of the loaf. 

If satisfactory this characteristic may be designated as “‘symmetrical.”’ 
Some factors which detract from the “Symmetry of form” are as follows :— 
protruding sides or ends,—flat top,—too high,—too wide,—too narrow,— 
low ends,—and sharp corners. 


5. BREAK AND SHRED 


The break and shred of a loaf have an important bearing on the 
general appearance of the loaf. An even shredded break is desirable 
on the sides and ends of plain top bread. The shredded break in a split 
top loaf will be through the center of the top and at the ends. 

Faulty bread and shred may be designated as:—wild break at sides 
or ends,—break on one side,—no shred on ends,—blind shred (split top), 
and “shell’’ crust. 
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6. CHARACTER OF CRUST 

A desirable character of crust may be described as tender, even 
surface and uniform thickness. 

Some faults in the character of crust are as follows:—too highly 
glazed or varnish-like,—tough,—leathery,—checked,—-cracked,—too thick, 
—and too hard. 


7. GRAIN 

This refers to the internal appearance of a cross section of the loaf 
insofar as its porosity,—size, shape and distribution of air cells are con- 
cerned. 

Thus the grain of a loaf may be described by the following expres- 
sions :—‘‘close,”—“even,’—“uniform,”—“‘thin cell walls,”—‘‘open,’—“not 
uniform,”’—“‘thick cell walls,’—“‘‘coarse,’—“large holes.” 


8. COLOR OF CRUMB 

The color of crumb is determined by examining closely the color of the 
surface of the interior of the loaf when cut or sliced. A creamy white 
color of crumb is usually desired. Other terms used to describe the color 
of crumb are:—‘“chalky or dead white,”’—“yellow,”’—‘“grey,’—“dark,”— 
“streaked and spotted.” 

The color of crumb is influenced to some extent by the grain of the 
loaf. A fine, close and even grain enhances the whiteness of crumb color. 


9. TEXTURE 

Texture is often confused with grain. Texture is actually the “feel” 
of the surface of the interior of the loaf when cut or sliced. Thus a desir- 
able texture may be designated by such terms as “velvety,” “‘silky,” “soft,” 
and “elastic.”” An inferior texture is often described by such terms as 
“rough,” furry,’ “harsh, “doughy, “brittle? “crumbly-% angssiumpy 

The texture of a loaf is determined by pressing the fingers against, 
and rubbing them across the cut surface of the loaf. 


10. AROMA 

The aroma or odor of a loaf is determined by carefully smelling of 
the same. Some people designate aroma as flavor. 

Aroma may be described as “wheaty,” “malty,” “pleasant,” “sweet,” 
“acetic” or “sour,” “cheesy,” “musty,” “moldy,” “ropy,” or “rancid.” 


De TASTH 

This is actually the taste of the loaf when eaten. It can be described 
by the use of some of the following terms :—“wheaty,” “nutty,” “pleasant,” 
“sweet,” “sour,” “flat,” “acid” or “sour” and “rancid.” 

The aroma and taste of a loaf are closely allied characteristics. 
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X. BREAD FAULTS AND SOME CAUSES 
FOREWORD 


Several ordinary bread faults encountered by the baker are listed 
below, and some of the more common causes of these faults are stated. 
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In striving to eliminate any of the following faults, it is inadvisable, of 
course, to attempt to change all the factors indicated as possible causes at 
the same time. The situation should be studied carefully and each pos- 
sible cause should be investigated separately until the exact reason for 
the trouble is located. Of course, certain cases may exist where the 
occurrence of these bread faults may be brought about by other causes 
than those stated below. Therefore, when certain specific bread faults are 
noticed, they should be carefully investigated and if they are found not 
»to be caused by any of the reasons herein stated,—the actual reason for 
the difficulty should be determined and corrected. 


A. LACK OF VOLUME 
1. INSUFFICIENT YEAST 
. Too MUCH SALT 


bo 


3. IMPROPER MIXING 

4, EXTREMELY OLD DOUGH 

5. DouGH Too YOUNG 

6. DOUGH CHILLED DURING FERMENTATION PERIOD 
7. EXCESSIVE ““PUNISHMENT” OF DOUGH IN MACHINES 
8. DouUGH LOAVES TOO SMALL FOR PANS 

9. UNDERPROOFED 

10. OVEN TEMPERATURE Too HIGH 


B. TOO MUCH VOLUME 
1. INSUFFICIENT SALT 
2. DouGH LOAVES Too LARGE FOR PAN 
3. EXCESSIVE PROOF 
4. OVEN TEMPERATURE Too LOW 


C. CRUST COLOR TOO PALE 
1. INSUFFICIENT SUGAR OR MALT 
. DouGH Too OLD 
. TEMPERATURE OF DOUGH Too HIGH DURING FERMENTATION 
. DouGH ALLOWED TO CRUST IN PROOF Box 
. INSUFFICIENT HUMIDITY IN PROOF Box 
. OVEN TEMPERATURE ToO LOW 


roe WS LD 


D. CRUST COLOR TOO DARK 
1. EXCESSIVE AMOUNT OF SUGAR 
2. DouUGH TAKEN Too YOUNG 
3. OVEN TEMPERATURE Too HIGH 


‘E. CRUST BLISTERS 
1. YOUNG DOUGH OVERPROOFED 
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2. CARELESS MOULDING 
3. CONDENSATION OF STEAM IN OVEN 


FACRUSTs1OO THICK 
1. DouGH Too OLD 
2. DEFICIENCY OF SUGAR OR MALT 
. CRUSTING OF DOUGH IN PROOF 
. OVEN TEMPERATURE Too Low 
. BAKING PERIOD Too LONG 


oe Ww 


G. SHELLING OF TOP CRUST 
1. GREEN FLOUR 
2. DouGH Too STIFF 
3. DoUGH Too YOUNG 
4. Too SHORT PAN PROOF 
5. CRUSTING OF DOUGH IN PROOF 
6. HIGH PRESSURE STEAM IN OVEN 


H. LACK OF SHRED 
1. DoUGHS IMPROPERLY FERMENTED, EITHER T00 YOUNG OR TOO OLD 
2. EXCESSIVE AMOUNT OF STEAM IN PROOF 
3. EXCESSIVE PROOF 
4. No STEAM IN OVEN 


I. GREY CRUMB COLOR 
1. Too HIGH A DoUGH TEMPERATURE 
2. Too LONG A FERMENTATION PERIOD 
3. OVERPROOFED DOUGH 


J. STREAKY CRUMB 
1. UNSIFTED FLOUR 
. PooR BLENDING OF FLOUR 
. IMPROPER MIXING oF DouGH 
. Too MUCH GREASE IN DIVIDER 
. Too MucH DUSTING FLOUR ON MOLDER 


. INCLUSION OF SMALL PIECES OF SCRAP DOUGH PICKED UP: IN 
MACHINES 


7. CRUSTING OF DOUGH BEFORE BAKING 


a oP W DO 


K. COARSE GRAIN 
1. Doucus Too OLD 
2. DoucHs Too SLACK 
3. IMPROPER MOULDING 
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4. OVER PROOFING 
5. PANS Too LARGE FoR DouGH LOAF 
6. OVEN TEMPERATURE Too Low 


L. POOR TEXTURE—CRUMBLY BREAD 
1. OLD DouGuHs 
2. DoUGH TEMPERATURE Too HIGH 
3. OVER PROOFING 
4. TEMPERATURE OF PROOF Box Too HIGH 
5. OVEN TEMPERATURE Too Low 


M. POOR TASTE AND FLAVOR 

. INFERIOR INGREDIENTS 

. IMPROPERLY BALANCED FORMULA 
INSUFFICIENT SALT 

DouGHS Too OLD 

DOUGH TEMPERATURE Too HIGH 
. UNCLEANLINESS IN BAKERY 

. IMPROPER STORAGE CONDITIONS 


N. POOR KEEPING QUALITIES 
1. IMPROPER ABSORPTION 
2. POOR QUALITY INGREDIENTS 
3. INSUFFICIENT MILK, MALT oR SHORTENING 
4. IMPROPER MIXING 
5. Too HIGH DOUGH TEMPERATURES 
6. DouGH Too OLD 
7. OVER PROOFING 
8. OVEN TEMPERATURE TOO LOW 


O. HOLES IN BREAD 

While there are several common factors in bread making which may 
be responsible for the occurrence of large undesirable holes or air pockets 
in bread, the trouble during some years is more prevalent than others 
and occasionally does not seem to be corrected even after the ordinary 
precautions are taken. 

Quite often, the use of short time doughs, the maintenance of cooler 
dough temperatures, and the employment of Diamalt in the dough batch 
will prove of considerable help in eliminating this trouble. 

Some of the common causes of holes in bread are as follows :— 

1. Use of flour which has been stored too long. 

2. Use of flour which has been exposed to unduly cold temperatures. 

3. Improper blending or blending of flours unsuited to each other, 
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. Too heavy greasing of troughs. 

. Overaging of sponge or dough. 

. Excessively high dough temperatures. 
Excessive amounts of dusting flour. 

. Irregular flow of dusting flour. 

. Excessive grease in moulder. 

. Faulty adjustment of rolls of moulder. 


SOHMNAAA 


aA 


XI. THE FOOD VALUE OF BREAD 
A. THE IMPORTANCE OF THE FOOD VALUE OF BREAD 


Nutritive value is becoming more and more often the deciding factor 
in the purchase of foods. The nutritive value of different foods is taught 
to school children and frequently becomes the subject of newspaper and 
magazine articles and the daily conversation in the home. The modern 
housewife takes into consideration the relative food value of the various 
articles of diet which she places on her table. The excellent nutritive 
qualities possessed by bread therefore constitute valuable advertising 
and sales arguments which should not be overlooked. Hence the reasons 
why “Bread is Man’s Best Food” should be known by every enterprising 
baker and presented by him to the public in a convincing manner. 


B. FOODS DEFINED AND EXPLAINED 


Foods are those substances which, when taken into the body supply 
the necessary elements for the promotion of growth and the repair of 
tissue, yield energy for muscular work, supply heat and regulate the body 
processes. 

Foods should be wholesome, palatable, economical and easily digest- 
ible. Various food components are needed to make up a balanced diet and 
to maintain the body-in a normal state of nutrition. 

They must be supplied first in proper quantities or proportions and 
second, they must be of the proper variety or quality. Let us consider 
each of these vital nutrient substances separately: 


1. CARBOHYDRATES 


These are mainly starches and sugars. They furnish energy for the 
human machine. 


2. FATS 
In conjunction with carbohydrates, fats supply fuel for the body. 
3. PROTEINS : 


This class of nutrients build up muscles and replace the worn out body 
tissues. 


4. MINERAL SALTS 
These are necessary in order to sustain our bones, teeth and hair. 


MISCELLANEOUS INFORMATION 293 


5. VITAMINS 


These are accessory food factors which aid in regulating the body 
processes and without which man could not live. 


In conjunction with the above nutrients, of course an ample amount of 
water is needed daily in order that life and growth may be continued. 


C. BREAD’S PLACE IN THE DIET 


While the expression “Man can not live by bread alone” is quite true, 
most people would be amazed if they could only realize how closely good 
bakers’ bread comes toward being in itself a completely balanced food. 
This fact is clearly illustrated by the following table: 


CARBO- MINERAL 
HYDRATES PROTEINS FATS MATTER 
Approximate Composition of Bread 52.5% 9.% 2.0% 1.4% 
Composition of 2% lbs. or 1134 
grams of Bread (approximate). . 595 102 23 16 
grams grams grams grams 
Average Daily Requirements per 
Pete ee on a es ts 500 100 50 aie Sy 
grams grams grams 


From a nutritive standpoint, malt extract and milk are very valuable 
additions to the dough batch. In addition to their other valuable qualities 
these two ingredients supply essential vitamins and mineral salts to the 
finished loaf. 

Yeast is not only an especially valuable food in itself—and represents 
one of the richest sources of Vitamin B known, but it is the action of the 
yeast in the dough which is responsible for the creation of the desirable 
bread flavor and for the ease of the digestibility of bread. 

The nutritive value contributed to bread by the various ingredients 
used is discussed in detail in the various preceding chapters concerning 
these respective materials. 

*Note:—The exact amount of the different nutrients required daily by different people 
in order to maintain normal health and growth varies considerably and is partially dependent 


on the weight of the person as well as the nature of his work and exercise. These figures 
therefore are only roughly approximate. 


***Note:—The amount of mineral matter required depends upon the nature of the mineral 
salts supplied. The body not only needs a sufficiency of mineral matter but also a proper 
variety of the same. 


D. BREAD IS AN ENERGY FOOD 
The chief need of the body is energy. The human body is Nature’s 
most wonderful machine. Just as the steam engine must be supplied with 
fuel, so also the human machine needs fuel in order to keep it going. Fully 
eighty-five percent of the food we eat is used solely to supply energy and 
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at least two-thirds of the energy produced by the human organism is de- 
rived from the carbohydrates.. “Not without warrant,” says an eminent 
physiologist, “is bread considered the staff of life.” Bread also contains 
shortening, another energy food. Let us note in passing then, that bread 
supplies the most important need of the body,—energy. 


E. BREAD IS A MUSCLE BUILDING FOOD 


Bread not only supplies energy but also material for growth and re- 
pair. All the proteins or muscle-building material are not equally valuable, 
but wheat protein, mostly gluten, ranks with the best of vegetable origin. 
None of them is perfect, but supplemented with milk, good bread can 
supply all the body requirements in this respect; hence the importance 
of using plenty of milk in bread. The protein of malt extract is different 
from that of wheat and is a most valuable nutritive adjunct in baker’s 
bread. 


F. BREAD IS EASILY DIGESTED AND ASSIMILATED 


The gluten of wheat flour is a most remarkable substance which is able 
to hold the gas formed by the action of yeast on the sugars in the dough. 
Due to this action, yeast raised bread is light, porous and very easily 
digested. Owing to its open nature, its disintegration is practically com- 
plete before mastication and the digestive juices can penetrate to its 
innermost particles. The cooking of the starch at the temperature of 
boiling water bursts the starch cells and increases the ease of digestion. 
The ease of digestibility of bread is equalled by the completeness of its 
digestion. Bread contains no skin, bran, husk or shell to be thrown away; 
no pits, seeds, core or fibre to be discarded; no bones or gristle to be 
rejected. Good bread is practically entirely digestible and assimilable. 


G. BREAD IS AN ECONOMICAL FOOD 
Bread, the food without waste, is unequalled from the viewpoint of 
economy. It is delivered to the consumer ready to serve, no mixing, no 
baking, no preparation, so that its food value may be based directly on the 
original cost. 
H. VARIETY BREADS 


No one food,—even bread, constitutes in itself a perfectly balanced 
ration, complete in every particular. There must always be other foods 
to supply the few things which bread lacks. Each has its place to fill and 
bread is perfectly adapted to occupy the largest place in the nutrition of 
the human race. 

Furthermore, people are now demanding more than ever before, a 
variety in practically every daily commodity. This is especially true in 
regard to food and there exists an excellent opportunity for the baker to 
build up his sales by producing a variety in bread to meet this ever-grow- 
ing demand. 

Yeast raised sweet dough products furnish the baker with an ideal 
way in which to secure this variety bread market,—-provided, however, 
that such products are of high quality and properly merchandized. 
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PART TWO 


Information Regarding Use of Formulas 


The formulas stated herein are calculated for normal water condi- 
tions,—that is water which is naturally well suited for bread-making. 


Hold doughs slightly on young side. 


The common error of over-aging a dough results in a product devoid 
of flavor and good eating qualities. The younger dough produces a 
smaller, closer grained loaf,—one with better keeping qualities. 


If greater loaf volume is required, of course, more time in the fer- 
mentation period is necessary—but this must be held within certain 
limits. In the following formulas 10 to 20 minutes additional time 
may be employed in order to secure additional expansion without 
danger of producing sour bread. 


Arkady should be used in the proportions shown in the formulas. 
With the shorter separation patent flour use the smaller amount 
shown and for longer separation flour use the larger amount. In 
other words with long patents of 70% or higher separation use the 
full amount of Arkady. 


The most suitable temperature for the dough room is 78° to 80° F. 


With normal water conditions, doughs should be set so that when 
fully matured and ready to go to the divider they will have a tempera- 
ture of approximately 80° F. 


Therefore, doughs should be delivered from the mixing machine at 
a temperature which,—corresponding to local conditions,—will re- 
sult in the proper temperature of the dough at the time of its 
maturity. 


Generally this means that straight doughs are set so that directly 
after mixing they will have a temperature ranging between 76° and . 
79° F. in order to meet local requirements. 


For the sponge and dough methods the temperature of the sponge 
directly after mixing usually ranges from 74° to as high as 78° F. 


The exact temperature for the dough out of the mixer obviously 
depends largely on the temperature of the dough room, the facilities 
for controlling the dough room temperature, the length of the fer- 
mentation period, and character of the water used. 


In other words, the temperature at which the dough matures is of 
greater importance than the temperature at which it is set directly 
after mixing. 


296 


13. 


14. 


A TREATISE ON BAKING 


Naturally where the temperature of the dough room is unduly high 
or in cases where the water employed is exceptionally soft, the dough 
should be set at the lower temperatures indicated if the best results 
are to be secured. 


On the other hand, in territories having hard water the baker will 
find it advisable to set his doughs at a slightly higher temperature up 
to about 80° F. so that they will mature at a correspondingly higher 
temperature. 


Careful observation of temperatures at which doughs mature will 
soon indicate to the practitioner what temperature is most suitable to 
meet his local conditions. 


It is always well to bear in mind the old and true slogan, “A cool 
dough always makes better bread.” 


In connection with the bread formulas stated herein, the dough 
temperatures specified are recommended for cases where the prevail- 
ing water is of normal or moderate hardness and where the most 
suitable dough room temperature can be maintained as indicated. 


Furthermore, the temperature of the short time doughs as listed 
herein naturally are not as greatly influenced by the existing dough 
room temperature as long time doughs would be. Hence, the control 
of the temperature of short time doughs becomes easier and more 
accurate. 


If the temperature of the dough room is unduly high then it obviously 
becomes necessary to set the doughs out of the mixer at a lower tem- 
perature in order that the desired temperature of the dough at the 
time of its maturity will be secured. 


Be careful in the selection of your flour. The best will prove to be 
the cheapest in the long run. 


In winter it is always well to store flour where it can not get chilled. 
On the other hand, too high a temperature during Biota is also 
detrimental to the baking qualities of a flour. 


Doughs and sponges should always be properly mixed. 
Use as little flour as possible in moulding and making up of the loaves. 
Weigh all ingredients carefully and check to avoid error. 


Yeast must be thoroughly dissolved in water of normal temperature. 
Tap water at from 70° to 80° F. is satisfactory. 


Always use full amount of salt. This is essential to obtain good 


bread. It enhances keeping quality, improves the taste of bread and 
toughens the dough, all of which is very desirable. 


High temperatures in doughs produce a crumbly loaf. 
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Index to Formulas 
PRODUCT FORMULA AND 
METHOD No. 

BASIC SWEET DouGH (See Sweet Dough Products) — 
BISCUIT— 

Pe Vari Mie Ite a Ar AG wee IN ce hy Nh 8 93 
BLEND— 

LCL dC a Sy ap RA Dee re Ae oe nll 
BREAD— 

PGS HOTT FESBOWI oc, ota. cot Wala a 

SASL 3S CULES 91 OR ale ee ee gS ac en ee 20-21 


Soret Ce NE Na: Er kine ae et Pe, An on Me yay 4 sich ec morhecn Ln OS 
LASISUE 3 toa ESE as aeRO ee aU a en EY I eT 90 
Cottage (Straight)... Bora Re ree he ial as Is S  e a  Re e  C 11 
Cracked Wheat—California (Straight) . GN RH Se AED 
DEEDS Det IS MEU EG 8) 2) I ad Re an a a ee SE 15 
Caen — A ITOPNIA. -(SLEOI ING) ooo occ 2 oookeaca sda eon ce: css orsnsgesscacton me bar. 36 
Petes ROEM (LT ALO UGS oo. acitwrn fie ne tertacan cease See EDO 
CONS. SS STEN thes 2 1 A I ad a ee ee ee rial Ne NE 9 
Re SE CTS POTTS ) oe os oso Lies tone ee og Mpc mn cently gas 10 
eee ETOYS RE APO ILG Yo ote er 6 sh. a te kt Tle ha Atom tee ae 1-2-3-6 
ri PET OTE) re lees. I na Md rags ys dette te BOG DR a 7 
eek ATT SPOTS CHI PAK GS i. pone cc so vsch Wie nde snee mech pt bara eee 16 
pore EAT KAILY) SS DODRZE crite cn. .orro shins math Meany hiarshaak Sa ae 8 
Pan lainepachman s Quick Dough (Straight)..0....02.5). cea ot 
Pan home-ade’” (Straight), choi ck cick. casts en Rat . 4-5 
ied en ate CSET AIO INE its hte kt OMe otic ek uc acme cea eaeste eae 13-14 
POT, STURT Le) © ec a a a Parnes 39 
Pullman or Sandwich (Straight)............. Se TS Sem Me ase yt ie A ily 
aPC NE GION OY oa i ca ot Soh anes ac Aas vegans doe eating 23 
cer Ore itr COLPAIS UG) 58 gate eine eters thane Perio sate wae 12 
BRSWICIE SSP 169 1S eg cae a nN cs ened 2s OIE tar eae 25-26 
BEV GSPCAIO IIE) Foe ens vege ys ae TCRIN T Rale EEN CE ae EM SEEM SN a anette ye) 28 
Bm Oe a ee eda cs ns Og a 29 
Be re TONITE) res aes Saran ues Coosa ds nid, sa shin de Sereda 31 
yee eteotaped Was GOL AIO HE oki sa, Seman ierciuinial ately beled trans By? 
EO EMNEed EES UL AIST) eietde <ceie mPa dance ted catconthiobink Steet Avenue aster team 19 
RN MACH OMEN NTIC AD SOREN Ie. te ose gsr Crocs teri th tna. telco e en bene Ze, 
Wo eerie. (CSPI GN ey Jae oy mene ee el he Pee anne Sete fae ot Ce eRe 18 
rr eT OEN I) COLLATED cere ea aie woe verre tru wore 34 
BREADS— 
ee ING eer ee peer wee Aviram AS Se ous ene 76 
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FORMULA AND 
PRODUCT METHOD No. 


Buns (See Sweet Dough Products) 
BUTTERHORNS (See Sweet Dough Products) — 


Pacific: Coast. Formiulacge ee ee 717 

CAKES (See Sweet Dough Products) 

COFFEE CAKES (See Sweet Dough Products) 

DOUGHNUTS (See Sweet Dough Products) 

GEMS— 
GHOCOlACE S25 5 Rae ee ee en Re 87 
COLT Bask Sere ce, Oi he Seid aE oe Lt eh a heey cay ait ee 89 
CNL) ae ee eRe te ton ee CROE MC ARS eRe Reed Aa Mier Wd a 86 
CAAT en COR. Mune pM Reet cd Coren en eer eae ay ee ee Res eal Rare 83 
WCB Gere eae ce Gn elie ere. oc Dini ZA ste im te ie a 81 

CIN Gy rate, Sooo aye ate eM toate rthieys catia Renta ae tee 105 to 111 incl. 

MALT CoOOKIES— 
MaltiGocoanub; Dales) caja esc och oe ee ee Se 101 
Mal Gineer Snape eu tec n hoic dee ee ee ee 99 
MalteEled tht COGKIGS ie io. irae Se ere, 98 
Malt. Honeyss pice. Drops terse. octet Ree peck oe ee 102 
Maltrd umibles see aa.n se lle aes eh eee 96 
Malt} Lemon (SNAPS ii initede Massa ano eee ene 100 
MalteVaniilasWaters<CPlain) 2 xt, cack oe ee 94 
MaltVanilla’Waters-(Diamarsh Delights) 2.4.3... 2 95 
Old-Hashioned Malt Sugar Cookies 79>. .6 eee 103 
Malt@- Marshmallow...) a ee ee ee 104 
Malt! Oatmeal Cookies <3205 sen. 5 ee re ee ee ow 

MUFFINS— 
Cre) it MONT Cate ee a LA ee MO 1 We en aee tain Bloc pe URN Y a hee 88 
BR ecco beer pk ik Ree se A Oe oa ee of 
Grea nie te oh ea uhhh tec ees: Ses Ed Geet ee 84 
PODR-OVEP | 52.2: & ve tahiveeks avaw a giew URE aG kin eae 92 
PRT COs es i hecdion pap ditlettndss eh eR GAL On Tees Maaco, Se Re 85 
WG ea Bh otc csshats Acne casi atncsnutty tes neta ae mse ee ae 82 

ROLLS— 
Parker House (See Sweet Dough Products, also)... cn. Al 
i ad E90 | Nee tare ese Aeron ET MANNIE CRT Aem enn Ce he 2 40 
GYOSCONG oss esiashlocdes eae c ee  e 46 
Crown. (Kaiser) i i.. wacnchcctetoscon® Secaucus ee 49 
Doubles coca iho tesa Sei ha eae Glare wes ee eee ee 43 
BYONCH . ccyrsnk coh: Ried eat ee eee “Reale cee ee 42 
malt. or Caraway. CCG in. soci ricn ci luoed ee 47 
Turn: Over (Parker -House)c..2....2. ee ee 41 
VION: Sco. cava encod sack cs tence ae 45 
VA GOL s .::..\ coe Lal Aspre Mise i eae tne ee 48 


RuSKS (See Sweet Dough Products) 
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FORMULA AND 

PRODUCT . METHOD No. 
RSs TOYA Cal gc (ee eae Oa, a ee er ha 
Peet COT AEGON OR eet ee okt ve tevi ii cacdcsotvsies decosivassspdeusnes 30 


STOLLEN (See Sweet Dough Products) 
SWEET DOUGH PRODUCTS 


Pte Ver Le LOM ria tee sen er ee i: Bot i a Lh 50 

Formula 

Notes 

Method of Mixing 

Fermentation 

Variety of Products Listed 
BUNS— . 

(OPTI S Va pg Loa ha er an ceenne ay, AN Ae N ye Pera Mn MT TMT de REG sed ae” 59 

yg 12 ait gan OE CR I AA es gS ete 53 

SET 4S 0 can 2 oon ele I ano ok 5 oT acy In CRTs i one a RE OREN NL A 51 
POR Re PERN ene ae Te een Biro, eee ae ee ee eee 69 
BUTTER RINGS— 

Braided ....... ea CRT an A Ren Sal d= YE lee Be rd sl Oe nee en Zo te ne Tel 
CAKES— | 

Apple ..... gh Re ROA eM Re RTE LRG cer NSA RNR TP, fee oO ee 66 

LES ED Od ee OE RES 5 EL RRO OY Rete cee th Fy no dae 1c Pa 67 

GID ANOS ANKO) Ov, x ahem AND eee 5 We ek Ce” RU MT ar GReee Ge A Ne MOAN TU iy gal 57-58 

IECOTAUA. “aeacy ot eet rene auntie nt ee Caan <A Ley A tee Aree Eee anes Pes, Wey i ci 63 
COFFEE CAKES— 

SPU HUAN. oo, ad Rein at Ot a: So Oe Se aa SS Sat Pe Ai ane a we ue ee Ne ee 60 

Butter Topped ...... Reale coer rte ene on Mn ene ee i atte hen tanh on eal 60 

| UINPST es EES Ue OTaY? Rina: eee Rand ee ai ee ene MERE, cree MPN naa I Fc aie A RepekS 62 

PIPER ODO eto ect ta ee ee, oy ata gh RO ake ck Ce Ae 61 

ee ETE DS a Oo Sn ee ed YO, ie ene lice ak eda 68 
COFFEE RINGS— 

Peale ecm eile Geet. ie ney 8 OE et neon ee, Bee ey ce ee 65 . 

Plain -Filled......... OR ae Mire RR SLL,. SUMMON pe ROR ENR AELT OY NOD URU Pesci ied ) Sst, 64. 
DOUGHNUTS! Veicinc- DE hs TE CME SRM cy Neer KAUR MR tert nN og Trea it 74 

LLNS Lids st aa ONO ney ke onic eed RRR Gee aOR ene oe aS NE Se ete he 15 
ROLLS— 

rei ET OE Ole TO far, ch OE et Pec hz etek tee ee er 713 
[ELS NE ee ie SN erence, ener Nera Recent tree ome ey ere en ae meee Ne 55 

VR TREYG Ego a hoe Opa RE Rae au Ds os il ile eR ee one oe On 56 

LENG or SOT eae Sc Rn pes 8s 7S A ae ee aie a Ae A RE 54 

CIRC a ee ec. “5 oh oe Pe TAMER ees ot eer ae lt. SO yy 
REE Nimes Meee ace ce oT Se ES i sede Pnatiaumncnsuaaots sos 72 
PAPA ESS <n sober sesh el ee Uae ie i hare tac re ee ee a RRS ei ce 70 


NEL @ OID cle ue ca lc 8, ee A 28 RAL ee ee PR Ree C1. 78-79-80 
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PLAIN BREAD 


(Pan Loaves) 
STRAIGHT DOUGH METHOD 


FORMULA 1: .. THREE HOUR PROCESS 


Lbs. Oz. 
PLOTS. sl ee ee ee ee 100 
Water ies: SCRE ae ee met 58 to 60 
SAG nn chee eye Rs ee a 2, 
Fleischmann’s: -Y ast... 25... it 8 
Dianialtsc.4e tte cs eae Ree 2 ied PK 
Shortening..5.5: aes ee ee a 
AKAD Vi > Meee ee eae eee 4to8 


Temperature of dough out of mixer 78° to 79° F. Shop temperature 80 
degrees F. Dough will mature in 234 to 3 hours. 


Time for turning of dough: 


1st turn 1 hr. 30 min. to 1 hr. 45 min. 
2nd turn 45 min. 
To bench 30 min. 


Total time to scaler: 2 hrs. 45 min. to 3 hrs. 
The dough is then ready to be scaled into desired weight of pieces and 
formed into loaves. This makes a loaf of large expansion. 


FORMULA 2: Two Hour PROCESS 


EY. Lbs. Oz. 
leur: bse ae ac hee Ree 100 
NECN oy geen eye, Ae, AGS Pe Heh GC fu be 58 to 62 
E21 AE ERM g MU e als thee te Pe nd. 2 
Fleischmann’s Yeast .22....3 v2 
Didmaliie sec re ee 2 
SHOFLENING” tn hee eee fe a! 8 
A rRadys dace ten een ee ee 4to8 


Temperature of dough out of mixer 78° to 79° F. Shop temperature 
80 degrees F. Dough will mature in 2 to 214 hours. 
Time for turning of dough: 


1st turn 1 hr. 15 min. to 1 hr. 80 min: 
2nd turn 30 min. 
To bench 15 min. 


Total time to scaler: 2 hrs, to 2 hrs. 15 min. Eee 
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FORMULA 38: ONE AND ONE-HALF Hour PROCESS 
bie Oe 

PO en Hate re NE nS ys, SE 100 

Va ole ee aE Die oe 58 to 62 

GL Cee ri eine eR glo ey PLE ate in 2 

PACIGCHMIANT SV CAG .c57. eno val oecehcden: 2 8 

JB TCV a0 Ty [tage ies a ne ae ee il 8 

Leg a eS ae On eee eee Tae al 8 

Shortening ........... Dabs ee eA aT uk 8 

PN SAG Wiehe PE ee 4to8 


Temperature of dough out of mixer 78° to 79° F. Shop temperature 86 
oe Time for turning of dough: 


1st turn 1 hr. 15 min. to 1 hr. 30 min. 
To bench 15 min. 


Total time to scaler: 1 hr. 30 min. to 1 hr. 45 min. 


HOME MADE BREAD 
(Pan Loaves) 


STRAIGHT DOUGH METHOD 


FORMULA 4: TWO AND ONE-HALF Hour PROCESS (With Milk) 


eee ye fie Pe | ee ee 100 

UE 2y AC Ae ag al eT oe ee AE 59 to 63 
ek ah oe, oe ie eR Oe Pe 2, 
Pilersenmiann § Y¥ GAS A conten rene 2 

LTO TCU ae ee Sa =, eee ant Meet ae 2 8 
SHOETEIN le Ae oer Oe areolar tN 2 

Swtd. Condensed. Milk*: occ huts. 4 


Temperature of dough out of mixer 78° to 79° F. Shop temperature 80 
degrees F. Dough will mature in 214 to 234 hours. 


Time for turning of dough: 
1st turn 1 hr. 30 min. to 1 hr. 45 min. 
2nd turn 45 min. 

To bench 15 min. 


Total time to scaler: 2 hrs. 30 min. to 2 hrs. 45 min. 


*Other forms of milk can be used in accordance with the recommendation 
of the manufacturers or as explained in Chapter IX.—Part one. 
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FORMULA 5: ONE AND ONE-HALF Hour Process (Without Milk) 


Lbs. Ox. 
IOUT eae OR re ere re eee eee 100 
WAC Ue eet see tga)! NR eee eee 58 to 62 
No TZ eRe ane tne Dee SPE Sidi, at at hel 2, 
Fleischman s1y Caste. a. 3 
AOS Oct Nie soe ee eras eee Seite nna anit Seta 2 
SCAT et eee nee ae ee Raa 
OUECIIIN Ge er tts te tee AE Mer, the 


Temperature of dough out of mixer 78° to 79° F. Shop temperature 80 


degrees F. , ? ; 
Time for turning of dough: 


Ist turn iD Maney 1057 Se0nb ols 
To bench 15 min. to 30 min. 


Total time to sealer: 1 hr. 30 min. to 1 hr. 45 min. 


LOAF CONTAINING MALT AND MILK 


(Pan Loaves) 
STRAIGHT DOUGH METHOD 
FORMULA 6: ONE AND ONE-HALF HOUR PROCESS 


Lbs. Oz 


FET OU YS 2 nrc ke et ns ee eee eee 100 

Water pe seid ca dar hoe on eae 60 to 64 

Saltrie eee eee ee na ane eine 2; 
Hileischimnann’ s* Yeast ea. aa een 2 8 
Diamial tit rater ee eee ey Re 

SUP OTA NESS Man een an eee eee 2 

SHOPEENIN Cae nest neue oa. beeen a) 8 
APRA CY: pecs eset eee tier eee 4to8 
Ded PVs ear eee etn ee meapidl 12 


Temperature of dough out of mixer 78° to 79° F.. Shop temperature 80 
degrees F. ; 
Time for turning of dough: 


1st turn 1 hr. 15smin. 
To bench 15 min. to 30 min. 


Total time: 1 hr. 30 min. to 1 hr. 45 min. 


*Other forms of milk may be used in accordance with the recommendation 
of the manufacturers or as shown in Chapter IX. — Part one. 
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Hints Regarding Handling of Straight Doughs 


Dissolve the yeast separately in part of the water. 

Place ingredients in mixer with the exception of the water, flour, 
yeast and shortening. Now add the water with the exception of the por- 
tion retained for dissolving the yeast. Give mixer a few turns, then start 
to draw in the flour. When the flour is about half drawn in,—add the yeast 
solution. Then add remainder of the flour and finally the shortening. 

Mix dough thoroughly. After mixing allow to rise until it is light 
enough so it will recede if hand is inserted and quickly withdrawn. 

Then turn dough, by pulling the ends and sides well in and allow to 
rise again, as shown in formula. 

Do not punch dough. It is the careful turning or folding of dough that. 
produces desired results. Punching makes dough “bucky.” 

After loaves are moulded into shape, allow to proof until double 
original size, then bake in medium hot oven, using moderate amount of 
steam. The use of steam is further explained in Part I of this book. 

If no steam is used, then loaves require two and a half times original 
size for proper proof. 


PLAIN BREAD 


(Pan Loaves) 


SPONGE AND DOUGH METHOD 
Plain Sponge 


FORMULA 7: Four Hour PROCESS 
Sponge Dough 
Lbs. Oz. Lbs, Oz. 
55 Flour 45 
35 Water pale 
4 Salt a) 1 
2 Fleischmann’s Yeast 
8 Diamalt 1 8 
r Shortening 2 
Swt’d Cond. Milk* 6 
Set Sponge at 78° to 79° F. Set Dough at 79° to 80° F. 


Shop temperature 80° F. 
*In place of condensed milk other forms of milk may be used in accordance 
with the recommendation of the manufacturer or as explained in Chapter 
IX. 
Salt in Sponge strengthens the gluten structure. Allow Sponge to 


rest for 214 to 234, hours, when it will begin to recede. Now put Sponge 
back into mixer, add water and ingredients and last the balance of the 


flour. Now proceed to mix. : 
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The longer time for the Sponge produces a loaf of larger expansion. 
The younger Sponge produces a much better eating loaf. 

In order to have a well mixed dough it is necessary to have cold water. 
With modern mixers having a speed of about 60 revolutions per minute, 
water for setting of Sponge should be about 50° F., while for remixing of 
dough the water should be 40° F. or less. 

When dough is ready, place in dough trough, allow to rise until light, 
time 1 hour, now turn dough folding in ends and sides. Allow to rise for 
15 minutes more. 

It is then ready for the scaler. Proceed in the usual way. 

The 55 lbs. flour used for the Sponge require 2 feet in length in the 
regular size trough, or approximately 624 cubic feet of total space. 


ARKADY SPONGE 


FORMULA 8: THREE Hour PROCESS 
(a) With Arkady in Sponge 
Sponge Dough 

Lbs. Oz. Lbs. Oz. 

55 Flour 45 

35 Water 24 
4 Salt 1 12 

Ps Fleischmann’s Yeast 

8 Diamalt 1 8 

lL Shortening 2 

Swt’d Cond. Milk* 6 

4 to 8 Arkady 


*Other forms of milk may be used in accordance with the recommendation 
of the manufacturers or as explained in Chapter I[X—Part One. 


Set Sponge at 75° to 76° F. 


This Sponge will require 234 to 3 hours to obtain its proper ripeness. 
The shorter time makes a more compact loaf, while full time produces 
increased expansion and a softer loaf. When sponge is ready proceed to 
mix dough. Make dough so it will have a temperature of 79° to 80° F. 


Allow to rest 10 to 20 minutes. 
It is then ready to be scaled into loaves. 
Proceed in the usual way. 


(b) With Arkady Added at Doughing Stage 
Use same formula as for Sponge Dough without Arkady. 
Set Sponge at 78° to 79° F. 


Give 3 to 3% hours for fermentation, then proceed to make the dough 
the same as described in formula, adding 14 to 14 pounds Arkady. 


Set dough at 79° F. 
Allow to rest 15 to 20’minutes, then send to scaler. 
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PLAIN OVEN SOLE BREAD 
STRAIGHT DOUGH METHOD 


FORMULA 9: THREE Hour PROCESS 

Lbs. Oz 
PERO UDE Bee eek ee ches inte, ee 100 
WNIT MIEN eH I a 58 to 60 
Soy Se ah tle Nant eh ae 1 1 
Fleischmann’s Yeast hee Anite i 12 
MVS vote Ric aerate tat Mon doe Mat eect § 
EMRCOME Ta er et ti tee iene ee. Ps 
VN ol i) hea Pee Pe ae dnc 4to8 

Set at 78° to 79° F. 

tsi. turn 2 brs. tf min. to 2 hrs. 30 min. 


2nd turn 30 min. 
To bench 15 min. 
Total time: 3 hrs. to 3 hrs. and 15 min. 

Seale 18 oz. for the pound loaf. Round up, let proof 15 minutes, then 
make up 9 to 10 inches long. Handle same as Vienna bread. Patent peels 
are best. 

This type bread is very popular in foreign settlements and often half 
first clear flour is used with full amount (8 oz.) Arkady. 


SPONGE AND DOUGH METHOD 


FORMULA 10: THREE AND ONE-HALF HOUR PROCESS 
Sponge Dough 
Lbs. Oz. Lbs. Oz. 
60 First Clear Flour 40 Flour 
40 Water 24 Water 
4 Salt i 8 Salt 
i £2 Fleischmann’s Yeast 1 8 Diamalt 
8 Diamalt ve Shortening 
i 4to8 Arkady 
Set Sponge at 76° F. Set dough 80° F. 
Time until ready 3 to 31, hrs. Let rest 10 to 20 min. 


Now proceed same as explained under formula 9. 


COTTAGE BREAD 
FORMULA 11 

(Use Home-made Bread Formula No. 4 or No. 5.) 

Cottage Bread is baked in low round tins. Remould pieces of dough, 
let proof until double original size, dust lightly and bake with moderate 
amount of steam in oven. Or divide the amount scaled for one loaf into 
6 small pieces, round up same as for rolls. Set one piece in center of pan 
and let remaining form a circle. Allow to proof until double original size, 
and bake with moderate amount of steam in oven. 


306 A TREATISE ON BAKING 


QUAKER BREAD OR TWIN LOAVES 
FORMULA 12 


Use either dough described for Plain or Home-made Bread. 

It is baked in a twin loaf pan, and should be placed in oven with rather 
short proof, in order to have the loaves burst nicely where they meet in the 
center. 


MILK BREAD CONTAINING DIAMALT AND 
CONDENSED MILK 


STRAIGHT DOUGH (Pan Loaves) 


FORMULA 138: Two Hour PROCESS 
Lbs. On 

RLOUT 4 cic See ee ee ee ee need 100 
Watery coc Mas irc setts ove pete reer Tene ae 60 to 62 
ALE 0.4.) cat ede eh Se ene: Rn TS 2 
Fletschmannis- Yieasticy =.).sec eee 5 
Diamaltre. = Steer if 8 
Swt’d Cond. Milk (Skimmed) . eRe: 9 
Buttery 33.40 Sa oes eae ee 14 
SHOECERIN D>, ose ta ceeteekern, aoe 14 
AT KAY we anes eal Dae nee 4to8 


Temperature of dough out of mixer 78° to 79° F. 
Temperature of shop 80° F. 
Time for turning of dough: 
Ist turn ihr. 303min.. too 1 hr. 45min. 


To bench 30 min. 
Total time to scaler: 2 hrs. to 2 hrs. 15 min. 


MILK BREAD CONTAINING DIAMALT AND 
DRIED MILK 
STRAIGHT DOUGH (Pan Loaves) 
FORMULA 14: TWO AND ONE-QUARTER HOUR PROCESS 


Lbs. Oz. 
LOU 9, 3 Fos nate ren cece oe ie eee ee ee 100 
WAtCTS ©, cc eee ee 60 to 62 
alti Se Gee sit ee eee a 2 
Mleischmann’s! Yeastyr. state oe 2 
Diamaltseeee Oh oe eee Zz 
Sugar Pps. 2 
Dried Milk (Skimmed) . a 2 8 
Butter Renae Syn (a4 cath aie ee 14 
SHOrtening ==. Ae) AN ee 14 
Arkady- 14.444. 234i eee 4to8 
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Temperature of dough out of mixer 78° to 79° F, 
Shop temperature 80° F. 


Time for turning of dough: 


1st turn ihr. 45 min to 2 hrs. 
To bench 30 min. 


Total time to sealer: 2 hrs. 15 min. to 2 ere 30 min. 


FRENCH BREAD 
STRAIGHT DOUGH 


FORMULA 15: THREE Hour PROCESS 
Lbs. On 

PSUR Bens, ee me iinet ha Mec BAe 100 
iV A LN Ey act te eee oY eS Re 56 to 60 
ete eee Le ee Te Per Oh td aa ane 1 12 
Pierecnwmann Ss: -Y Cast. ck ake di 8 
[Dae REN Br cco ees DA A alee gett eee ce BAe E hee, 8 
woud tts Reps tt 2a a Zio oe 
BASE Terre Vin ye ere ie ee ra oh REE i 4to8 


Temperature of dough out of mixer 78° to 79° F. 
Shop temperature 80° F. 


The dough should be allowed to become very light on first rise, in fact, 
so light that it will sink readily to the very touch of the hand. 


(Do not punch dough. It is the careful turning or folding of dough 
that produces desired results. Punching makes the dough “bucky” and 
therefore difficult to scale.) 


Lay dough together thoroughly, allow to get nearly as light as the 
first time, lay over again, allow to rise for fifteen minutes more. It is then 
ready for the bench or scaler. 


Turning of dough: 


isitira eoeec ers. to; 2ehrs. 15° min. 
2nd turn 30 min. 
To bench 15 min. 


Total time to scaler: 2 hrs. 45 min. to 3 hrs. 


This bread, to be properly made, requires a good amount of steam 
during baking, and only a moderately hot oven, so that it will bake out 
crisp. 

(See instructions, Part I, for Vienna and French Bread.) 
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BRAKE DOUGH 


FORMULA 16: Two AND ONE-HALF HOUR PROCESS 


Lbs. Oz. 
VO UY ce ee ee oa eRe 88 
Water et ye i See eee 54 
SS aD Gri asco ce ee sce: SRA Sree eae 1 12 
IeIsChINanIY GeV Caste seas es eee 2 
Dianielt: bot oS eee 1 8 
NST AG Pe tee ic Pe ee anes ere Ai 8 
Shortening: a. .e ce ait tee eee Pe 


APE ACVs .2728),c9 Wins er 1 eee ee 4to8 
Temperature of dough out of mixer 79° F. ‘ 


Allow to rise 1 hr. and 45 min. to 2 hrs., when it should be very light 
so it will readily recede to the touch of the hand. Now turn dough and 
allow to rise for 30 minutes more. Total time: 2 hrs. 15 min. to 2 hrs. 
30 min. 


Place dough again in mixer—now add: 


Lbs. Oz. 
Pe IOUD » eats. Wael oe eee ee eee: 12 
feemWaler ee hoe Ohta ee te Bone 8 
Saltese ele ee eee ee eee 4 
SUGAr s  talngk. eae ce ee eee eee a 8 
Shortening. 41, paste. eee eae eee 1 


Mix only to incorporate materials. Take care and do not over-mix, as 
dough would heat up too much—it should not be over 82° F. Send dough 
to brake immediately, rolling the dough about 12 times. That is until it 
becomes smooth,—scale immediately and proceed in the usual way. 


Or use: 


100 lbs. ready bread dough. Allow to raise 30 min. additional time, 
now add: 


Blour’ 2.) ccc uegee oe eee 12 
Water iee. ne ee 4 
Salt het Sion: ce nee eee ee 4 
SUDA I tah, So ete ae ee ee i 
shorteninge)o7e eon eee 1 


Mix until incorporated then “brake” about 12 times until smooth and 
proceed the same as described in foregoing formula. 
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Remarks Concerning Brake Doughs 


ssi Brake Doughs must be of sufficient age to withstand rolling by the 
brake. 

Bread made by the use of a dough brake will possess exterior smooth- 
ness, interior whiteness and large expansion. The closeness of the grain 
of the loaf depends on the age of sponge or dough used. 

However, the big trouble with bread made with the use of a dough 
brake is that it lacks flavor and becomes stale very quickly. For this 
reason, the use of a dough brake in general has been discarded. 


However, in those rare cases where dough brake bread is desired, the 
above formula and method will give as good results as can be possibly 
secured by such a method. 


As shown in the preceding formula, the sponge may be mixed with 
the doughing ingredients, then put through the dough brake and made up 
in the regular way. Another method by which such bread can be made is 
to use 100 pounds of a bread dough which has been properly matured. 
This is allowed to stand for one-half hour additional time, and then mixed 
with the sugar, shortening, water, flour and salt, as shown in Part 2 of 
the preceding formula. Such bread when made is used mostly for restau- 
rant or pullman bread. 


PULLMAN OR SANDWICH BREAD 
STRAIGHT DOUGH METHOD 
FORMULA 17: Two Hour PROCESS 


Lbs. Oz. 
[DUS VISS Se Seeds iain ge ee en 100 
919% Pay te Dil 5 Aa ae ck Sen ee cae 58 to 60 
reo a CURR tot AO es Ete ee SO 2 
Pieisentann’s. Y Gast... ccs dnteoc Da 12 
Diamalt (or part eee (oe Oa re. 2 8 
SITET PST GAT GL. gam Pet Ried at le en 1 8 
PPIOROY. 9 ececcacias 5 ED of Rennes SON Ete N Ae 4to8 
Dip Gb 20) 58's AS a ae ie ee eee 1 


*Other forms of milk may be used in accordance with recommendations of 
manufacturers. 


Temperature of dough out of mixer 78° to 79° F. 


Sandwich or Pullman Bread, sometimes also called Restaurant Bread, 
is best made by holding the dough moderately tight. The above formula 
makes a good sandwich loaf. 


As the dough loaves are placed in covered tins, extra caution must 
be taken not to overproof them. The proper proof is about one inch from 
top of pan. 
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Turning of dough: 
1st rise I hre45*mine to 2s hrs: 
To bench 15 min. 
Total time: 2 hrs. to 2 hrs. 15 min. 


Without Arkady, give dough a half hour more time. 

Sandwich Bread, to be right, should toast very readily, and toast 
made therefrom should eat short. The grain of the loaf should be very 
close. 

In some bakeries Sandwich Bread is made from the regular run of 
straight dough, and in some cases even from the Vienna dough. 


VIENNA BREAD 
STRAIGHT DOUGH METHOD 


FORMULA 18: Two AND ONE-HALF HouR PROCESS 
Lbs. Oz. 

PIOUS sek ae Rey ee a eee 100 
Waters ant tee: ey a eee 58 to 60 
Sa bie a4 coe oe eee OR TORE by eh ts, al Ws 
Kleisehmann’se Yeast. .6 4.4.25 e 1 i 
Data tee ee oe on eee 2, 
SHORCEI LIOR ee et ily ee ey ere 2 
Arkadys 4.45." Meth Peete ec NATE 4 es 4to8 


Temperature for dough 78° to 79° F. 


Turning dough: 
1st rise t hr. 45 min. to22: hrs: 
2nd rise 30 min. 

To bench 15 min. 
Total time 2 hours 30 min. to 2 hours 45 min. 


Without Arkady give dough a half hour more time. 


When dough is ready, proceed to scale into required size and be sure 
to round up the pieces and allow to rest for 15 minutes before shaping into 
Vienna loaves. Lay the loaves smooth side down on cloth-covered boards, 
pinch up the cloth between the loaves and allow to rest. until double in 
size; then bake with plenty of steam in oven. Oven should be about 20 
degrees cooler than for Pan Bread. 


Many large bakers make up the Vienna Bread with the moulding 
machine, which naturally saves a lot of labor. 

In place of the cloth-covered boards, some bakers: use boxes, heavily 
dusted with white or yellow corn meal. In this case, care must be exercised 
not to set the loaves too closely together so they will touch when they 
reach their proof. 

If boxes are used, the loaves must be laid smooth side up. 


The most modern way is to set and proof them on patent peels. 
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WHOLE WHEAT BREAD 
STRAIGHT DOUGH 


FORMULA 19: ONE AND ONE-HALF Hour PrRocEsS 


Lbs. Oz. 
Whole Wheat Flour ..... ieee a eee) 
ARE SS ch a a date 0 oa ne ee ee 33 
Rea ee MO ese Be at halen un ea. ui 
Wierseh man’s iY Gast)..ccc ccs hen. 1 8 
IDET ET ce aera Renta nee a : 
Honey or additional Diamalt.............. } 
SVE UCIT TAs Se ues eric coy. SA eo saree cnk al 


Temperature of dough out of mixer 78° to 80° F. 


Turning of dough: 
1st rise 1 hour 
To bench 30 min. 
Total time: 1 hr. 30 min. 


Make up in regular way. Give only 15 to 20 minutes proof. 


BRAN BREAD 
STRAIGHT DOUGH 
FORMULA 20: THREE HOUR PROCESS 
Lbs. Oz. 


White Patent Flour 55 lbs..... } 
Whole Wheat Flour 30 lbs..... 


Flour ) Bran 10 Ibs... |, 199 
Potato Flour OD 1DS-2 
ASSESS ety Soa he cre eRe ee ee aE 64 
ee ee soy ne ais od ba 2) 
Fleischmann’s Yeast.........0..0..006 008 Pe 
EA ee re re ee aie Re teabincns 2 8 
LUE fa. Ge) ego Nae eee er oe ere OD 8 
SORE Os, Sass wi car ee 1 8 


Temperature of dough 78° to 80° F. 


Time for turning of dough: 


Ist rise 2 hrs. to 2 hrs.. 15 min. 
2nd rise 30 min. 
To bench 15 min. 


Total time: 2 hrs. 45 min. to 3 hrs. 
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FORMULA 21 
Lbs. Oz. 

White Patent Flour 55 lbs..... | 

Whole Wheat Flour 30 lbs. 
Flour } Bran 10 Ibs..... (229 

Potato Flour ales Me 
WV ACORSE ret cotta em eee eee 64 
LC Ae st ee aa cs Oe ae ee ee 2 
Mieiscnmann s+) Castes one ee 2 
Diamalten 20. hala ee eee 2 
NOLO CIE) gaa REV ety eM Mamie ee AMER ENE pee 2 
Shortening re ins cose eee ee 1 8 
Sweetened Condensed Milk* ............ 3 


*Other forms of milk may be used in accordance with the recommendation 
of the manufacturers or as explained in Chapter IX. 
Temperature of dough 78° to 80° F. 

Time for turning of dough: 


1st rise 2 hrs. to 2 hrs. 15 min. 
2nd rise 30 min. 
To bench 15 min. 


Total Time: 2 hrs. 45 min. to 3 hrs. 


A coating of bran on the crust may be secured by rolling the loaves 
in a tray containing bran immediately before panning. 


WHOLE WHEAT BREAD 
SOAKER METHOD 
FORMULA 22: FOUR AND ONE-HALF Hour PROCESS 


For soaker part use: Lbs. Oz. 
Whole Wheat Flour................... 55 Ci 
Wale ts aa ce ee ee 38 
ATKAdV ih t.ch i See ee 12 


Temperature 78° F. 
Time: 3 hrs. 


For dough add: Lhe Oz. 
Whole Wheat Flour... 45 wv, 
Waters cies Seco ee ee 30 
SE Ure rere 20 Santen CRM NE Rare 2 


Shortening i eens ine Rdive she 2 
Sweetened Condensed Milk*.............. 2 


S 
te 
5 
~ 
a 
oo 
bo 
C co OO CO 
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*Other forms of milk may be used in accordance with the recommendation 
of the manufacturers or as explained in Chapter IX—Part one. 


Set dough at 79° F. 
Allow to rise 114 hours, then proceed to scale into loaves. 
For best results, use fine ground Whole Wheat Flour. 


Notes on the ‘Soaker’? Method 


This method of bread making is not used to any great extent by the 
modern baker for the following reasons :— 

1. In the three hour period during which the “dead sponge” or “soak” 
part of the formula is allowed to rest, there is considerable danger 
that it will become infected with ‘‘wild yeasts” and bacteria which 
are floating around in the air. Such contamination of course will 
set up undesirable changes in the dough which often result detri- 
mentally in the finished product causing a sour taste, coarseness of 
grain, and lack of uniformity. 

2. Additional time and labor is required in setting the ‘‘soak” and then 
re-mixing it with the dough. 

In those rare cases where the baker insists on employing soaker dough 
method, the preceeding formula using a liberal amount of yeast in the 
dough part should be followed. 


PUMPERNICKEL 
SPONGE AND DOUGH METHOD 
FORMULA 238: Two AND ONE-HALF HOUR PROCESS 
Sponge 
Lbs. Oz 
Pumpernickel Meal .......... je 2S 
Water ras Shae 82 
Old Dough (or 15: 1bs: Sour)... 2 
Fleischmann’s Yeast... il 8 
Set Sponge at 78° F. Let set for 214 hours. 
Dough 
ee 
Pampernicer Meal iirc. cen sone’ 55 
a Ee cy a ey a ee a RA “Sie Om 36 to 40 
ST pI oh, Cae ite ea nN Bi Sete ee 2 
DAtra ee ce er Str antees Zi 


Temperature of dough out of mixer 80° F. 


Let dough rest 20 minutes, then make up. (Dough must be stiff. 
Some meal takes more water. Total absorption runs from 64 to as high 


as 72 per cent.) 
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BOSTON BROWN BREAD 


FORMULA 24 
Lbs Oz. Qts. 
Corn Meal-—Y ello wae ce aes oe 6 
White -ElOUr deeds. bee eee ee 4 
Grahanie 1OUr at eae ee 5 
Ryew Meal ee. Gee oe ahh 5 
Raisits s(Secdless ie... son cee 5 
BY Oy saech en nee pete ee (9) 
DiaMalt eee ee ee al 7 
WinlaSSOS Ace. Nice eee oe eee ee 1% 
SURGES ES eg RR a eet Oe cc nd ee ih 
Shortening sce ee ee if 
Soda he rar eee ee eee 8 
Silte ee ee er ee Wet eee 6 
BUCS Ke eee eee ne ena) hc rete en 5 
Brees ERK ee ence vas cen ee oe 5 


Cream sugar and shortening until smooth; next add Diamalt, then add 
the eggs (slowly), next the molasses, then buttermilk. Stir until smooth. 
Dissolve soda and salt in fresh milk and add. 


Mix flour and meal; add to above and mix thoroughly until smooth. 
Separate the raisins and add to mix together with flour. 
Now scale 18 to 20 ounces into well greased Brown Bread moulds. 


Set in suitable pans half full of water; place cover and bake for 2 to 
3 hours; or steam in Brown Bread steamer and bake for 1 hour there- 
after. 


RAISIN BREAD 
STRAIGHT DOUGH 
FORMULA 25: ONE Hour PROCESS 


(Containing Dried Milk) 
Lbs. Oz 


TOME Seen oie ke ee eee 100 = 
W.ALET Se. ohana ate pate eee ee 60 to 62 

Nt} | een aN Mey ene RCE ema Sn 1 8 
Fleischmann’s = Yeast 2.5.) eee 5 

Diamalt (ek. oa caren eee ik 8 
OUD AY ite tk oe alee oe ere 4 
Shortening tna cae. el ee 5 

PV advats*: \. :ccengehie mere oat 4 
Dried Milk... 3. eee eee eee 2 

Raisins 
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FORMULA 26 
(Containing Condensed Milk) 
Lb, Ox. 
Ui en NR Cee) eats, 100 
AMOUR SY alia ot fl ag Ee ai a 60 
Neh LUPO. ae 1 Bi Nene al nes a a a if 8 
Fleischmann’s Yeast....ccs.....:cccccseccses 5 
LEVEN TEAS oR hy Dior ede acre ees cet a ae a 8 
SNPs ee hie re ee ih a tw a Ca 2 
SSPLOE DCE IY ven eta Scar cto Meche. Hs 5 
we Wed Sa 66 Ames leet a oe ee 4 
Cendensed y BATS ing A neds 6 
PRERSP TIS oe oi tos es SE nS hl Pe 40 to 60 


Make a straight dough in the usual way except add the raisins shortly 
before mixing is completed. (Dough should be 80° directly after mixing.) 


Time for turning of dough: 
1st rise 45 min. 
2nd rise 15 min. otal aime. nr, 


If a larger expansion is desired, give the dough a little additional time. 

Scale 18 oz. for pound loaves and proceed in the usual way. Bake off 
short proof in medium hot oven with very little steam. 

NOTE: Part of flour used may be Entire Wheat Flour if so desired. 
The raisins must be separated before being added to the dough. This can 
be accomplished in two ways; use a little flour, rubbing it through the 
raisins. Or use a little water to moisten them, which separates them very 
readily. If separated with flour, a whiter and clearer texture results. 
With water the bread will have more the appearance of a fruit loaf. 

Some bakers sugar coat the loaves after baking with icing which 
makes them attractive to the customer. 


RYE BLEND (Formuta 27) 


The Rye Blend is made by mixing the proportioned amount of Rye 
Flour with baker’s clear. Some bakers, in order to get a nice bloom on the 
bread, add a small percentage of patent flour to the Rye Blend. 

The Rye Blend is usually made by mixing from 25% to 40% of Rye 
Flour with baker’s clear. Of course it requires more of the light Rye 
Patent than of the dark Rye Flour. 

The exact amount of Rye Flour used depends on local conditions and 
the character of the bread desired. Each baker, therefore, must judge for 
himself as to the proper proportions of his blend. However, as shown in 
Part I, Chapter XV, the U. S. Government definition of Rye Bread states 
that “Rye Bread is the bread obtained by baking a dough which differs 
from Wheat Bread dough in that not less than one-third (44) of the flour 
ingredient has been replaced by Rye Flour. It conforms to the moisture 
limitation for Wheat Bread.” 
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RYE BREAD 
\ STRAIGHT DOUGH METHOD 
FORMULA 28: THREE Hour PROCESS 
ue os 

BKlours Rye blends 3.4.05 100 
Water... Sta weey ont she tee aioe FA ree 60 to 64 
See te ete ones eae eee 2 
Rleischmann (sur east... a2 eace ib 8 
OTA Es. Soni eee ee ees 1 


Set dough at 78° F. 

Allow dough, after it has been thoroughly mixed, to get full proof 
twice. It is then ready to be scaled and formed into loaves. Place loaves 
on cloth-covered boards, or set in dusted boxes, same as described for 
Vienna Bread, or use Patent Peels. 


Time for turning of dough: 
1st rise 2 hrs. 15 min. to 2 hrs. 45 min. 
2nd rise 45 min. 
Total time: 3 hrs. to 3 hrs. and 30 min. 


Rye Bread is best baked off with a good supply of steam in the oven 
during baking. Where no steam is available, the loaves can be brushed 
over with water before being placed in oven and again directly after 
baking, that is, the moment the bread is drawn from the oven. 

The size of the loaf can be regulated by giving the dough respectively 
more or less age. More time for fermentation means a larger loaf of 
Bread and a more crisp crust. Adding 4 oz. of Arkady will increase the 
size of the loaf. In that case take dough in 23% to 3 hours. 


RYE BREAD 
SPONGE AND DOUGH METHOD 
FORMULA 29: Four Hour PROCESS 
Sponge Dough 
Lbs. Oz. Lbs. Oz. 
60 Flour (Rye Blend) 40 
36 Water 24 to 28 
Salt Pr 
1 4 Fleischmann’s Yeast 
Diamalt 1 8 
Arkady 8 


Set Sponge at 78° F. | Dough should not be over 80° F. after mixing. 

Allow sponge to ferment until one-half hour after it commences to 
recede. If temperature of shop is normal, the sponge will be ready in 
214 to 234 hours. 

After mixing sponge and dough together allow to rest one hour, then 
lay over and allow to rise from 14 to 14 hour more. It is then ready for 
the bench. After being formed into loaves, they should be handled same 
way as described for Vienna Bread. 


FORMULAS AND METHODS 317 


PREPARATION OF SOUR 
FORMULA 30 


4 lbs. of Sour taken from Jewish shop 
to this add: 
2 qts. of water 


5 Ibs. of rye flour Ist Sour 

4 qts. of water 

10 lbs. of rye flour 2nd Sour 

12 qts of water 
30 lbs. of rye flour 3rd and final Sour 


These Sours should be made 3 hours apart and from the final Sour 
when ready leave 4 lbs. over for the following day. See that these Sours 
are not made too stiff. Temperature of water for these Sours should be 
60° in summer and 80° in winter. 


| BOHEMIAN RYE BREAD 
SPONGE AND DOUGH METHOD 


FORMULA 31: THREE Hour PROCESS 


Sponge 
Lbs. Oz 
Flour (14 Rye and 3% Clear).............. 60 
Water Ga TURIN Kale. Gs ARE t 35 
Mleisehmann:s: Yeast. se. see 1 8 
Sponge set at 78° F. 
Time: 3 hours. 
Add Dough 
Lbs Oz. 
SOLE eee te en ee ah rae 20 
Gilead MOE: he 5905: bs ae 40 
Es RYE? na ane Ce Se? 7 21 to 25 
Slay EO Sas ST ae vad ee ee ner Re, orn Ene 2 
WO aae alt ee ees el tat ee he if 8 


Make dough 80° F. 
Send to scaler directly after mixing. 


Proceed in the usual way. 


A TREATISE ON BAKING 


LIGHT JEWISH RYE BREAD 


STRAIGHT DOUGH METHOD 


FORMULA 32: Two Hour PROCESS 


Lbs. 
6ONlbs) Clearehlour. =... | 
Flour, 25 lbs..Rye=flour .........,..: + 100 
15 Ipss Patents Klours., -- ] 
Wis COT ar cos Si eae ee eee 54 
Steen sta el yg ae oe ae ee 2 
Hleischmann’s.Yeact.. 9.4... =) ee 2 
PIAA Ct es Ge cath ee ee ee eee Pe 
SOULE GRD ee ere i ne Meath tt te 15 


Set at 80° F. 


Allow to rise 1 hr. 45 min. 


Now turn, let rise 15 min. more, it is then ready. 


Total time: 2 hrs. 


FORMULA 33: 


CALIFORNIA HEARTH BREAD 


STRAIGHT DOUGH METHOD 


Lbs. 
ECL OU TARR acres cent ee ee ee 100 
Fletschmann’s Yeast =o...) ae A 
Diamaltie@ #0) wee eee ee al 
RSLIREEEH Geert, se SN Coie er ei cee, hs 1 
Milky COrvVaskii \e eee ae eee 1 
Salt tees len eee Pree arab. al 
Shortenine = 42.5.5 if 
AT KACVs. Aa eee 
Walern hike eee eee 571 


Temperature 78° to 80° F. 


1st turn eins 
To bench 3% hr. 


Two AND THREE-QUARTER HOUR PROCESS 


Oz. 


12 
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WALNUT BREAD (California Formula) 
STRAIGHT DOUGH METHOD 


FORMULA 34: THREE Hour PROCESS 


Lbs Oz 
OUI eee RE heey ir ud wy 42 
WV COT got ne Pen). he Sie ee ee E & 24 
aOR i Ae cli 1 Ree date ty Peel 12 
Po oa alia need OW an te Ne eC iz 
TAR UN CON © Ne EC ee Pa 
eric anor ee crn, ak ta Oe be 8 
Fleischmann’s Yeast ......................... 4 
HOR ERH TDi. area hades cA hee uf 
LCST R GSE ead 2 SORA Mahe" enone a a ee een 10 
Chopped so Walle 5 tcl acti. aw 10 


Temperature 80° F. 


1st rise 2 to 24% hrs. 
2nd rise 34 hr. 
To bench 1% hr. 


CRACKED WHEAT BREAD (California Formula) 
STRAIGHT DOUGH METHOD 
(Hearth Loaf) 


FORMULA 35: 1 Hour 20 MINUTE PROCESS 
Lbs. Oz. 
irest Clear Hlour (stron¢) ......5....... 150 
WEE OU Wy CAT. oe ht eee aes 50 
ihe yee air Bio Ty ete I eet RAS 116-120 
Salt 4 
ec ee ree ede aro 9, eee end 6 
Pde 78 titel ION Ne og Ae 9 SE nN eat 4 


Beieischninann ss .Y CAgt <2. oe seo eenn 5 
SRCREC CH ITIOe ele Ga rk tee na eis Os 4 


Dough Temperature 78° to 80° F. 
Ist rise (14 rise) eine 


Machines or bench 20 min. 
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GRAHAM BREAD (California Formula) 
STRAIGHT DOUGH METHOD 
FORMULA 36: 2 Hour PROCESS 


Lbs. 
White Hiour {(Strong)) «cae ee 120 
Granani Iour coe eee ree 80 
Witter test. coat Ee are OM Say. . 116-120 
oi fC Oper Si tate Pardee Cass fre Meare 5 4 
SURAT. eo ccleke eee te ee ee 5 
Diamalts.c28 brite see eee 2 
Asp kady ie. gcse tee ts ee eee ) 
Nalke (dry skimmed) sn eee aon 
Fleischmann’s” Yeast. .4..2.—) ce 4 
SHOrteniny Fobra teens ee eee eee 5 
Temperature 78° to 81° F. 
Ist rise (14 rise) 114 hrs. 
Machine or bench 14 hr. 


BACHMAN’S QUICK-DOUGH FORMULA 
STRAIGHT DOUGH 
FORMULA 37: TWENTY-FIVE MINUTE PROCESS 


Lbs. Oz. 
HOUT? ee a eee os eee 100 

Water (according to flour)................ 56 to 60 
Saltucce, Oe a a ee 

Fleischmann’s * Yeast... f0y on. ee 5 

Diamalt Geet cn otc ee 1 8 
SHOLECNING et eee ee ee 1 8 
USAT rhe tir i RC cee eee 2 


Temperature of dough out of mixer 84° F. 
Shop temperature 80° F. 


This dough will mature in 25 minutes. Then proceed in usual way. 
Adding 4 ozs. Arkady acts very beneficially. 


CONCORD BREAD 
SPONGE AND DOUGH METHOD 
FORMULA 38: Two Hour AND FortTY-FIVE MINUTE PROCESS 


Lbs. Oz. 
VETTE sore Ok he te en ee ee 2 qts. 
SHORTENING: 405. hates eee ee 4 
Abo ate A. Sd me eas iame ae acca eee 1% 
Fleischmann’: -Y cast... 
Sugai ee ean ee 1 


Flour ( see instructions following) .... 
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Dissolve the yeast and the sugar in the milk; add sufficient flour to 
make medium soft sponge, which should be ready in about 2 hours, or when 
it has risen and begins to drop back. 

Add the rest of the ingredients and flour to make medium stiff dough. 
Let rise again 45 minutes, place in pans, give medium proof, and bake in 
medium hot oven. 


PULLED BREAD 
FORMULA 39 


To be made with “Concord” bread dough. 

Break off in 3-ounce pieces, roll into balls, and let rise 15 minutes. 
Roll these parts on a well-greased bench into straight, even lengths. Press 
six of these strands together at one end, and weave them into a braid to 
form one loaf. 

Set these loaves two inches apart on a baking sheet, with high rims, 
greasing between loaves; let rise until light, then bake same as Bread. 

When baked, allow to cool. It is then ready to be pulled apart. It 
will come apart in long, slender strips of which it was composed before 
it was baked; put these strips on a baking pan. Allow to cool or dry for 
several hours or over-night, then set in a cool oven until quite crisp and 
well colored. 

Pulled Bread is nice served with morning coffee. 


PLAIN ROLLS 
STRAIGHT DOUGH 


FORMULA 40: Two Hour PROCESS 
Lbs. Oz. 
i 2 0 Ce ae ee Oe Hae Se EY ce Sp 100 
UCT 2) Tet ok Siete eae a eee ene 56 
SAL Malte Pe ee eis en ae ety, eee aah ; ut 8 
Pictschmani SV Castes ceo ee 8 
Diratia trees i uke coe ote eo Z 
SAR bt, EE ean Cthghar 4 
SHOrieniney.<.. io we es 6 
Mialiee OW UCC 2 ae a ae ok 1 


*Other forms of milk may be used in accordance with the recommendation 
of the manufacturer or as explained in Chapter IX. 
Temperature of dough out of mixer 78° to 80° F. 
1st turn 1 hr. 30 min. to 1 hr. 45 min. 
To bench 15 min. 
Total time to scaler: 1 hr. 45 min. to 2 hrs. 

When dough is ready, mould into round balls, setting them in dusted 
proof boxes. Allow to rest for 20 minutes more; then, with a 3/4, inch 
rolling-pin, press down in the middle; set on baking sheets previously 
greased, allow about three inches in width and four inches in length for 
each roll. Allow to rise until double in size, then brush over lightly with a 
solution of egg water, and bake in brisk heat and a steam-tight oven. 
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TURN OVER ROLLS 
(Parker House or Pocket Book Rolls) 
FORMULA 41 


Take plain roll dough, but instead of pressing the rolling-pin straight 
down, give it a half turn. Grease the inside of one part of roll with melted 
shortening, and lap over the other, pressing the two parts lightly together ; 
then place on slightly greased baking sheets a little apart and allow to 
proof until double original size. Then bake in brisk oven. Brush over with 
water as removed from the oven. 


FRENCH ROLLS 
FORMULA 42 


Take either plain water-bread, French or Vienna dough, mould into 
round balls and set into dusted proof boxes. Allow to rest for 15 minutes, 
and then form into finger shapes. Lay them smooth side down on cloth- 
covered boards, and allow to rise until double in size. Place them on peel 
far enough apart so that they will not touch during baking; brush over 
with a light solution of egg water, then, with a sharp knife, cut the whole 
length half through the thickness of the roll and bake them on oven sole. 
These rolls need a hot oven. 

Or make up in 24-inch-long pieces, weighing 12 ounces each. Set on 
dusted patent peels. Let rest a half hour, then straighten them out to 
the proper length and cut into suitable size rolls. 

Let proof on the peels cut and bake with a liberal amount of steam. 


DOUBLE ROLLS 
FORMULA 43 
Same as water rolls, but set two rolls very close together when placing 


on board, the split forming one straight line; then proceed the same as for 
water rolls. (See Formula 48.) 


SOUP STICKS 
FORMULA 44 


Take plain water-bread dough and roll out the thickness of a lead pen- 
cil, and lay on greased baking sheets. Allow to get full proof; then bake in 
steam tight oven until very crisp. 


VIENNA ROLLS 
FORMULA 45 


Take roll dough and mould into small round balls; allow to rest for 
10 minutes. Then roll them out into ovals about twice the leneth of their 
thickness. Place on greased baking sheets, brush over with egg water, 
and cut half the length of the rolls. Allow to rise until double original size, 
then bake in steam-tight oven. 
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CRESCENT ROLLS 
FORMULA 46 


Take plain roll dough, adding two pounds of extra butter or shorten- 
ing to dough. Roll dough into round balls, the same as for rolls, allow to 
rest for 20 minutes, then, with a rolling-pin, roll into very thin sheets. 
Brush off all the flour carefully, then roll up very tight, about 6 inches 
long. The end of the dough must come in the middle of the roll; lay on 
greased baking sheets in crescent shapes, taking care to have the end of 
the dough on top and in the middle of the roll. Brush off with egg water, 
and give full proof, then bake in medium hot oven, and after baking, brush 
with water. 


SALT OR CARAWAY SEED ROLLS 
FORMULA 47 


The same as for crescent rolls, but should be baked in straight form. 

They can be made either out of French or Vienna Bread dough or 
roll dough. If made out of former dough they should be baked on the oven 
bottom. Before baking, brush over with egg water, sprinkle with salt, 
caraway seed, or both. Bake until crisp. 


WATER ROLLS 
FORMULA 48 


Take French or Vienna Bread dough and proceed the same as described 
for plain rolls, only instead of placing and baking them on baking sheets, 
lay on cloth-covered boards or boxes, the split of rolls downward, setting 
the rolls in a row on the board, having the split lay with the width of the 
board. Pinch cloth up between rows of rolls, and when the board is filled, 
cover carefully. 

Allow to rise until double in size; then bake on oven sole in a steam- 
tight oven. To get a nice gloss on these rolls, it is necessary to have steam 
in oven before the rolls are put in. 


CROWN ROLLS (Kaiser Rolls) 
SPONGE AND DOUGH METHOD 


FORMULA 49: THREE Hour PROCESS 
Sponge Dough 
Lbs. Oz. Lbs. Oz. 
45 Flour 515) 
30 Water 
Salt uf 8 
2 Fleischmann’s Yeast 
Diamalt 2 
Shortening 2 
Milk 30 
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Time for sponge about 2 hours. 


As soon as sponge commences to break, before receding, add the milk 
and balance of ingredients and make a medium stiff dough. The average 
temperature of the dough should be about 76° F. 


Time for turning of dough: 
1st rise 45 min. 
2nd rise 15 min. 


Allow dough to get full proof, then knock down well, allow to rest 
for another 15 minutes; dough is now ready. Roll into small round balls 
the same as for rolls. Let proof for 15 to 30 minutes, according to tempera- 
ture, then make into proper shapes. The forming of these rolls takes con- 
siderable practice, and requires considerable care. Dust the balls with 
rye flour, before making up the rolls. 

They are made by turning 5 points up into center. A hand or machine 
docker or shaper is now used in many shops. 


BASIC SWEET DOUGH 
FORMULA 50: Two AND ONE-QUARTER HOUR PROCESS 
FOREWORD 


Variety in everything is the demand of the day and in nothing is this 
so true as in food stuffs. Everyone likes a variety of soups, meats, desserts 
and vegetables and they also want a variety in baked goods. 


The Basic Sweet Dough Formula is so designed that from this single 
batch of dough, over fifty varieties of sweet goods can be made. This 
justifies a daily production of the Basic Sweet Dough for your entire daily 
sweet goods line. 

The great variety that can be made daily from the Basic Sweet 
Dough enables you to easily feature daily specials and at the same time, 
carry on your regular schedule. 

This line of sweet goods enables you to enjoy a greater market with 
less effort—increased net profits. 

The Basic Sweet Dough Formula when used for the daily production 
of your entire sweet goods line, for which it is designed, saves time in the 
shop. ; 

In short, the Basic Sweet Dough Formula cuts operating cost, in- 
creases profits, produces the variety you need, and with a small expendi- 
ture of time and effort. 


This Basic Sweet Dough makes goods which are of exceptionally high 
quality and which make your customers come back for more and more. 
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NOTES 


Part of the water may be replaced by whole or skimmed milk. Pow- 
dered or condensed milk may also be used in amounts recommended by 
the manufacturers in place of whole or skimmed fresh milk. 


When mixed, this dough will be quite slack. However due to action 
of eggs and Diamalt it will be dry and easy to roll out. Another advantage 
is that a greater number of counts may be obtained from a given amount 
of flour. Use less liquid or more flour if the dough is too slack to handle. 
Take care to keep account of the extra flour used so you may accurately | 
figure your costs. There is an advantage in reducing the water, for this 
does not change the cost of the batch, whereas if a varying amount of flour 
is used, the cost per gallon batch will also vary. Quality of products will 
necessarily be altered by varying the flour instead of the liquid. 


If butter is used in the Basic Sweet Dough Formula and the same is 
very salty the amount of salt specified in the formula should be reduced 
accordingly. 


In the case of “rolled in’ doughs, if the butter contains excess salt 
it should be washed in cold water, and worked smooth before being rolled 
in. 


This Basic Sweet Dough may be changed to a Chocolate Sweet Dough 
by the addition of 10 ounces of melted chocolate per gallon mix. 


Fine ground and coarse ground whole wheat flour may be used suc- 
cessfully in the above formula. Half of the flour content may be replaced 
by whole wheat flour. When this amount is used the soft winter or pastry 
flour should be omitted and the remainder should be spring wheat or bread 
flour. 


The days of guess work are past, and in order to produce uniform 
products, it is absolutely necessary that the same amounts of each of the 
various ingredients be used in all doughs. This is especially true of such 
ingredients as Diamalt and salt which influence the fermentation period. 
Weighing accurately requires a little more time, but this time is more than 
compensated for by the yield of uniform products which will be obtained. 
With this formula, using quality ingredients you may scale your products 
lighter and get the same volume as with a heavier piece of an ordinary 
sweet dough. This means that from a given weight of dough a greater 
number of higher quality pieces may be obtained,—while still keeping 
down the cost per count. However to carry this light scaling to extremes, 
means that the finished goods will suffer. Watch the grain and texture 
carefully, and do not proof to the point where you begin to lose the fine 
close grain. Overproofing will mean that goods will stale quickly. 


Keep an accurate record of your costs and you will be convinced 
that the Basic Sweet Dough will prove more economical than common 
mixes, and more profitable than an ordinary sweet dough. 
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Method of Mixing 


The method of mixing has very important bearing on the quality of 
the finished goods. To insure proper results, follow the instructions 
exactly: 


1—Cream thoroughly the Diamalt, sugar, salt, shortening and flavor. 


2—Add the eggs gradually and cream until light. Then add the lemon 
gratings. 

3—Dissolve the yeast in one-fourth of the liquid that has been properly 
tempered to suit the dough temperature. CAUTION: Never use hot 
or very cold water for dissolving the yeast. Now put the balance of 
the liquid into the bowl which contains the creamed mass and stir 
thoroughly to dissolve ingredients. 

4—Add the bread flour and begin mixing. 


5—Pour on the yeast solution, add the pastry flour and continue mixing 
until the dough is smooth and free from lumps. If whole wheat flour 
is used add it directly after yeast solution. 


6—Dough should be set at 80° F. 


Fermentation of Dough 


If it is possible to work off the dough immediately, allow it to come 
up full for the punch; approximately 2 hours, then in 15 to 20 minutes take 
to bench. With this method 45 to 60 minutes is about all the time the 
dough will stand on the bench. By taking the dough on a two-thirds rise, 
in about one and one-half hours, the bench time can be increased to one 
and one-half hours. The temperature of your shop will determine the 
exact time when the dough is ready for the punch. In some cases it is 
advisable not to punch this dough, but to take it directly to bench when 
ready. Knock down dough on bench, and allow to rest while making 
preparations to handle it. 


Determining When Dough is Ready 


To determine when the dough is ready proceed as follows: Place the 
hand on the surface of the dough and with medium pressure let the tips 
of the fingers penetrate the dough for about 2 inches. Now take the hand 
out of the dough and watch the action of the indentations made by the 
fingers. When ready the dough around these impressions will slowly com- 
mence to recede. 


Varieties of Basic Sweet Dough Products 


The following variety of products can be produced from the Basic 
Sweet Dough Formula. Of course, the different products listed below re- 
quire different handling of the Basic Sweet Dough after it has been fer- 
mented and conditioned. In other words, the exact process of ‘‘making- 
up” the dough is naturally dependent on the particular variety of goods 
desired. 
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Detailed instructions concerning the manner in which these different 
products are made up from the Basic Sweet Dough can be secured from 
The Fleischmann Company upon request. 


Basic Sweet Dough Products 


Here is a list of sweet goods, all of which can be made up from the Basic 
Sweet Dough. 


VARIOUS BUNS AND ROLLS 
Caramel Buns and Pecan Rolls 
Honey Buns 
Maple-Walnut Buns 
Filled Buns, fruit, jelly, cheese, etc. 
Filbert Rolls 
Butterfly Buns 
Cinnamon Buns 
Hot Cross Buns 
Raisin Buns 
Dutch Cake 
Pershings 


PLAIN COFFEE CAKE DOUGH 


German Coffee Cakes—Butter Topped 
Streusel Topped 

Filbert Topped 

Almond Topped 

Honey Topped 

Cocoanut Topped 


FORM CAKES 


Individual Form Cakes 
Almond Cake 


COFFEE RINGS 


Plain Filled Rings 
Braided Filled Rings 


FRESH FRUIT CAKES—Apple, Peach, etc. 


German Fruit Cakes 
French Fruit Cakes 


CHEESE CAKE 


ROLLED-IN COFFEE CAKE DOUGH 


French Coffee Cakes 
Twists 
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Braided Butter Rings 
Filled Rings 

Butter Horns 

Waffle Rolls 

Butter Biscuits 
Coffee Cake Pretzels 
Japanese Rolls 
Danish Fruit Biscuits 
Filled Crescents 
Apple Rolls 


STOLLEN 


YEAST RAISED HOLIDAY FRUIT CAKE 


ROLLS 


Parker House Rolls 
Orange Rolls 

Finger Rolls 

Plain Sandwich Rolls 
Seeded Rolls 
Cocoanut Rolls 

Bath Buns 

Crescent Rolls 


BISMARKS, DOUGHNUTS, FRIED CAKES, TWISTS 
AND LONG JOHNS 


329 


330 A TREATISE ON BAKING 


PLAIN BUNS 
FORMULA 51 
Use Sweet Dough, roll into small round pieces and place on well. 
greased baking sheet, so that they will nearly touch each other. Give full 


proof and bake in medium hot oven and brush over with a solution of sugar 
water when removed from the oven. 


TEA RUSK 
FORMULA 52 


The same as Plain Buns; but place the pieces very close together on 
the baking sheet. : 


CURRANT BUNS 
FORMULA 53 


The same as Plain Buns, but add cleansed currents to the dough before 
rolling of buns. 


PLAIN RUSK 
FORMULA 54 


Take Sweet Dough and roll into a small finger roll. Set very close 
together on well-greased baking sheets, allow to proof two-thirds over 
original size; then bake in medium hot oven. When cold, cut into slices 
about one-fourth of an inch thick. Lay the slices close together on a 
baking sheet and toast them in a slow heat to a light color. The slicing 
and toasting are best done after the rolls are one day old. 


RUSK 
FORMULA 55 
Take Sweet Dough and weigh off into three-pound pieces, mould round 
and allow to rest for ten minutes, then form into loaves 18 inches long, 
allow to rest until double original size, then bake lightly in medium hot 


oven. After baking allow to rest for 24 hours, then cut into slices one- 
third inch thick and proceed the same as for plain Rusk. 


FROSTED RUSK 
FORMULA 56 


Frost Rusk with Fondant, adding to the latter either lemon or vanilla 
flavoring. 
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CINNAMON CAKE 
FORMULA 57 


Use Sweet Dough. Keep the dough as soft as can be handled. They 
can either be made up in 2 oz. cakes or 1 lb. cakes. 

For 2 oz. cakes roll into round balls, allow to rise 20 minutes, then 
flatten with palm of hand, brush over with melted butter, prick fork and 
sprinkle with sugar and cinnamon. For 1 lb. cake weigh off into 18 oz. 
pieces, roll into round balls, allow to rest for 20 minutes, roll out into 
squares 9x7 inches, place on baking sheets, brush over with melted 
butter, prick well with fork and bestrew with a mixture of granulated 
sugar and cinnamon. 

The proper proportion for this mixture of sugar is 1 oz. cinnamon to 
1 lb. of sugar. 

Allow to rise until very light, then bake in moderately brisk oven. 


CINNAMON CAKE 
FORMULA 58 


Proceed the same as for cinnamon cake, as described above, except 
bestrew top with the following, instead of the mixture of sugar and 
cinnamon. 

Sift 1 lb. of flour with 14 lb. sugar and 14 oz. cinnamon; mix thorough- 
ly; then add 4 oz. hot butter. Work the whole into crumbs. It is then 
ready to be sprinkled on the top of the cakes. A few chopped almonds can 
be added to either Cinnamon Cake. 


CINNAMON BUNS 


FORMULA 59 

Use Sweet Dough. 

Roll out into a square sheet about 14, inch thick, 18 inches wide and 
any length according to quantity desired. Brush over with melted butter 
and bestrew with sugar, cleansed raisins and a little cinnamon. 

Make this sheet of dough into a roll, commencing on the upper edge; 
then, with a sharp knife, cut into slices 14 inch thick. 

Lay them on well-greased baking sheets which have first been strewn 
with sugar; let rise until double in size. (When placing on baking sheets 
place close together with cut side up and down.) 

Then bake in a brisk oven; move baking sheets occasionally while 
in the oven, to assure being baked well on the bottom. 

Brush over quickly with sugar water as removed from oven and 
turn out of pans immediately to prevent them from sticking to the pan. 


Plain Coffee Cake Dough 


Coffee Cakes can be made so good with the Basic Sweet Dough For- 
mula that their appeal will be irresistible. 
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GERMAN COFFEE CAKES—BUTTER TOPPED 
FORMULA 60 


Roll out a 5 lb. piece of Basic Sweet 
Dough and place in an ordinary bun pan 
(18”x26”). Or make individual cakes in 
round layer cake tins. Roll lightly towards 
sides of the pan until the whole pan is covered. 
Dock dough with docker, wash with water, 
spread on Butter Topping, and proof. Bake 
at 350° to 400° F. After baking cut into 
desired size and do not ice. 


BUTTER TOPPING 


German Coffee Cake 


Cream together: : 
UMAT! RXR Keres ee he eee eka et, Bn 2 lbs. 


MB UEGOT 2 ue chase kee oe ee ee eco ern Te sy OA 
Add: 

IOUT oti er ee Se eee 1 lb 

NP a Toa ce cen ls Atos eas cel ce ae eg id 


Vanilla to suit taste. 
Water to make a smooth paste. 


STREUSEL TOPPED COFFEE CAKE 
FORMULA 61 


Follow preceding method for German Coffee Cake but wash with 
melted butter before covering with Streusel Topping. 


STREUSEL TOPPING 
Rub in bowl: 


Butter (Warm) 55ers er ee 1 db. 

Sugar (Standard: Powdered) ens.c.ce ce ee ee 1 lb. 

FOUR isteach tt ee Ae ase ee 2 lbs. 
Add: 

Ground.-almonds2 6. aaa ee 1% |b. 


Mace or Cinnamon Flavor. 
Rub mixture well until crumbly, then dry out. 
May be used either ground fine or lumpy as desired. 


FILBERT TOPPED COFFEE CAKE 
FORMULA 62 
Scale a 5 lb. piece of Basie Sweet Dough and roll out to fill bun pan 


(18”x26”) and dock. Wash with hot butter and sprinkle the Filbert 
Topping over the top. Proof and bake in medium oven. 
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FILBERT TOPPING 
Mix together: 


Roasted ground filberts.. [Rd ack eee neers eae Loe 
Sugar (Granulated) .......... PR Pernt eiditer ss). cb $1; 
LOL SLUNG TOT 1 SRR eS le nate i ad Ram }, Cisickes teres Oe: 


Form Cakes 
FORMULA 63 


The following is a method for producing the 
above product using the Basic Sweet Dough 
as a foundation. 


Form Cake 


Formula: 
Basic Sweet Dough... 10 lbs. Epes VOL RST yc ere cae eet ce 10 
Sugar (Granulated) A207: Whole eggs ve et Oa e eo 
BGter. a 15 oz. Almonds (ground). eae 5 02. 
Fleischmann’s VOSA 5 mare om 5 OZ. 


Raisins and sliced citron if desired 

Lemon grating of one lemon and mace 

Spices, such as Cinnamon, Allspice, may be used if desired. Cocoa or a 
mixture of cocoa and spices may also be used.: 


NOTE: The sugar may be reduced to 10 oz., depending on the type of prod- 
uct your trade desires. 


Method: 


Cream the sugar and butter together. Mix eggs, yolks, lemon, mace 
and almonds. Add yeast dissolved in a little water. 

Add the Basic Sweet Dough in small pieces and work thoroughly until 
a soft, smooth dough is obtained. 

Scale off desired amount in Turks Head pans or layer cake pans. 
Give full proof and after baking in a medium oven, dust with powdered 
sugar or finish with Apricot Shine. (See preparation of Apricot Shine 
following formula No. 69.) 


Coffee Rings 


PLAIN FILLED RINGS 
FORMULA 64 


Make these in two kinds—plain filled and ts bi NC Gam “ig 
braided filled. People like variety and they Sy Mt i Ag Aa 
will want both. = “ag Whey 

" Mt 


Roll out 8 to 16 oz. pieces of Basic Sweet Nye 5 
Dough and wash with melted butter, cover \. ay fe anes 
with Fruit Filling, and fold together or roll UA 
up like a jelly roll. Coffee Ring—Plain Filled 
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Place in ring moulds which have been greased. Cut when half proofed, 
and when fully proofed, wash with egg wash and bake in a medium oven. 


Ice top while still warm or sprinkle on cocoanut or roasted, ground 
nuts, if desired. Rings may also be topped with a cocoanut topping. In 
this case put on topping before proofing. 


FRUIT FILLING MIXTURE 
Run through fruit chopper: 


LGR On ae oie Pee 6 eh tt OU ee ee 2 lbs. 

eo TR Eel ie eee iiec5ii-4s. ee pean ganas ce Reem ee ae ‘34, Ib. 

COPAN GSS DCC Ree eeu eas ashe ee eee 34, Ib. 

Pineapples Preces' #2 cl a he eae ee ae 11% Ibs. 
Add: é 

EVAISINIG peeve Oe okie ee ee release 12 1Jbs 


manner: 
Use two ounces of Diamalt to sufficient warm water to cover each 
pound of raisins. Soak raisins for 20 minutes, drain off solution, spread 


raisins on flat pan and put into oven for about 5 minutes to take oft 
excess moisture. 


COCOANUT TOPPING 


COCOATIITE: 0 ic. so ib: 
1's i ates en ORIEN th ee om, epee E ey aL Ws Zi 
UIATE  plizc. toe ah eRe Ae 7 tet ag Red Aone ne = a AYOz: 


BRAIDED FILLED RINGS 


FORMULA 65 


Scale off 8 to 16 oz. pieces of the Basic 
Sweet Dough; roll out flat and divide into 
three equal parts. Brush over edges with egg 
wash and place Fruit Filling or Filbert Filling 
on each piece. Roll up and seal seams care- 
as fully,—then by a rolling motion stretch each 

: A, piece as much as possible. Braid three pieces 
Coffee Ring—Braided Filled and form into ring shape. 

Give full proof, after washing with egg wash and bake in a medium 

oven (420° F.). After baking, ice or sprinkle with sugar. 


Rings may also be topped with a cocoanut topping as given under 
directions for plain filled rings. In this case put on topping before proofing. 


(For Fruit Filling see Formula 64) 
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FILBERT FILLING 
Mix thoroughly: 


Filberts (ground and roasted) ...........0.....000cc0c 1alp; 
RUA UCT CATER APEC) aoc oe sce. pri ays os cchowaldasun¥ececcnavivonteh weve: 2 \|bs. 
Cinnamon ........ . Pe eee aietare ocr. em eY OZ. 
FE a ra en ng 6S OR crac Bend tek cis, sha nGn hee oh 4 
THO Sa 8 aad I cg a ge eR a Le pt 


Fine cake crumbs................... 


Apple Cake 


FORMULA 66 


Scale off 214 lbs. of Basic Sweet Dough and roll out sufficientiy thin 
to cover the bottom and sides of a bun pan (18”x26”). Be sure to bring 
edges of dough up around sides of the pan. 

Round layer cake pans can also be used with good results using five, 
six or seven ounces of dough to the pan depending on the diameter. 

Let proof a short time, sprinkle with cake crumbs and cover with 
fresh apples, prepared as follows: 


Pare, core and slice in small even slices. 
These can be either laid on the dough flat as 
illustrated here, or else stood up on edge. 
Sprinkle with cinnamon, sugar and a few 
currants or raisins. 

Bake carefully,—too much top heat will 
Apple Cake cause the fruit to dry up, or in cases where 
the fruit is very ripe to become mushy. 


Cheese Cake 
FORMULA 67 


If you make this with the Basic Sweet 
Dough Formula and good, creamy cheese it 
will be a wonderful seller—the kind of cake 
that people will come back for again and 
oe again. 

Cheese Cake Seale off a 214 lb. piece of the Basic 
Sweet Dough. 

Place in bun pan after rolling out to size. Pinch edge of dough up 
around sides of the pan and then after docking, pour in the Cheese Filling. 
Sprinkle cinnamon on the top and bake in medium oven. 


NOTE: Foregoing cakes may be made either in round pans or square pans. 
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CHEESE -FILLING—FOR CHEESE CAKES 


Put cheese through a coarse sieve. 
Rub together: 


Cottage Cheese... ddan ca OR eS 

Bitter: vo ic et ees ee oa a, Re ee oe VW |b. 

PlGUrg sea eee Armee stadakaii id Or Re eee aer ae 1% |b 
Add: 

| fea aS io Ut een Re eh ee are Tear We Ry a 8! os ee 

Sette cree Bo, ad eins cs vin bo en die eh oe ae VmO%s 


Lemon flavor 
Beat to a stiff meringue: 


Hecrwinites ee. 6. ets bo yaar Sule ie 

Sugar (Standard Powdered) .............-... ma... Lo Ibs: 
Add to yolks, salt and flavor: 

Hiilke CapproximMately) 7 aviiecst i eee ee eee 


Add meringue to mixture and stir. 


NOTE: If oven is too hot the filling will crack. This may be prevented by 
drawing cake from oven when partially baked and piercing skin formed 
on cheese filling. This lets out the excess moisture. 

A cold oven will also cause top of cake to crack due to the fact that 
the gelatinized starch is acted on by the acid in the cheese and hence water 
is set free when this starch is partially converted to sugar. 


Rolled-in Coffee Cake Dough 
FORMULA 68 


Many attractive Rings, Twists, etc., can be made from this dough 
and they give you a splendid variety from which to choose specials. For 
the products in this section it is necessary to roll in 3 to 4 oz. of butter 
to each pound of the Basic Sweet Dough used. 


Method of Rolling in Butter: 


If butter contains excess salt it should be washed in cold water and 
worked smooth before being rolled in. 

Divide dough into convenient sized portions 8 lbs. to 12 lbs., and roll 
each piece into an oblong sheet 14” to 14” thick. (Fig. 1.) Cover two- 


Figure 1 Figure 2 Figure 3 
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thirds of the sheet with small pieces of butter. (Fig. 2.) Fold the un- 
covered end over an equivalent portion of the buttered sheet and bring the 
other end over on top of this. This makes two layers of butter and three 
layers of dough. (Fig. 3.) 

Turn lengthwise on bench and again roll and fold as before,—no 
butter is rolled in this time. Then let rest in an ice box or a cool place for 
15 to 20 minutes, before rolling and folding for the third and last time. 

After thus rolling and folding, place dough in ice box or on bench 
covered with a clean damp cloth until ready to make up. 

If dough can not be placed in an ice box, the butter can best be rolled 
in within an hour after mixing. 


BUTTER HORNS 
FORMULA 69 


Butter Horns when made with the Basic 
Sweet Dough Formula—are certain to be great 
yes favorites with your customers. They are a 
eerie sure sales producer. 


Method of Making Butter Horns: 


Method No. 1—Use Rolled in Basic Sweet Dough. 
Roll out the dough to about 114” thickness and of sufficient width 
to make the desired sized Butter Horn. Cut into strips, twist ends 
in opposite directions, and make into Snail or Butter Horn shape. 
Finish as below. 


Method No. 2—Roll out the dough to about 14,” thickness and wide enough 
to make a roll 3” to 314” in diameter when rolled up. Brush this sheet 
with butter and roll up beginning at the upper edge. Start roll at 
ends and finally close up the middle. Cut off pieces 1” to 114,” thick, 
according to the weight desired; set on end in well greased pans, 
allowing for double expansion. Place in proof box with little or no 
steam. After allowing sufficient proof, bake in a hot oven. When 
baked, either brush over with Apricot Shine, ice with vanilla icing 
or dust with powdered sugar. 


NOTE: If desired, raisins may be added when rolling into shape. 


APRICOT SHINE 
Cook to a thick syrup: 


PAWS OC MMATU LS ie aoe o io cy Gaia hs ees Sot oe tat: 
Eee Ae nt eh arene ae Mare ch ee hoc Bhd Sante’ 11% lbs. 
Warm this when it is to be used as a shine for giving an attractive 
appearance to goods. 
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TWISTS 
FORMULA 70 


Here’s a piece of baked goods that will 
sell in large quantities if made of high grade : 
ingredients. Cut off a 114 oz. strip of Rolled- Twists 
in Basic Sweet Dough. Divide this into three 
pieces of equal weight. Twist ends of each piece in opposite directions and 
let rest on bench for a short while. Then twist each piece again and braid 
the three together,—or cut off a 114 oz. strip and twist ends in opposite 
direction. Press down one end of strip one-third the distance from op- 
posite end and braid into twist as illustrated. 

Place on lightly greased pans, brush over with egg wash and sprinkle 
on sliced nuts. Give three-quarter proof and bake. These twists may be 
iced with vanilla water icing after baking. ; 


BRAIDED BUTTER RINGS 
FORMULA 71 
Made up similar to first method for mak- 
ing “T'wists’—scaled 12 oz. These should be 
panned in ring shape or in lightly greased, 
round moulds. Finish like “Twists.” 


Stollen 
FORMULA 72 

This rich yeast-raised cake is certainly 
a decidedly tasty product. The goodness and 
deliciousness, of course, depend on the quality 
ingredients and the formula used. 

This is just another splendid example of 
a quality product that can be made from the Basic Sweet Dough. Stollen 
is really a yeast-raised fruit cake and an excellent product may be made by 
using the following method :— 


Take: 
Baste Sweet: Dough oak ae, ee ee ee 10 lbs. 

Mix in: 
Butter spac sere Pare teed eee ee ee ee 114, lbs. 
DURA eet ct een emer eee ahem ic deci ual ees eo Ze 
Whole*eg ys. ak ik oe re A ee 8 to 10 
FruitMixture (See following formula 64) ................. 4 to 6 lbs. 
Cherries: ston. eet om eee Re WR ae) Pir Le LO Oz 
Fleischmann’s Yeast................... 5 oz 


Flour to make a medium stiff dough. 

Let come up and then scale off desired size pieces. 

NOTE: If desired, nuts may be used in place of a like amount of Fruit 
Mixture. 
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Shape up as illustrated or in the form of large Parker House Rolls, 
having bottom side larger than the top. Give half proof—then wash with 
butter and bake in cool oven,—if too quick a heat is used the Stollen will 
not be thoroughly baked. When baked, wash with butter again,—sprinkle 
with powdered sugar and cinnamon or ice with vanilla or almond icing. 

Stollen may be made in different degrees of richness,—more or less 
butter, sugar, or fruit may be added to the Basie Sweet Dough. The richer 
Stollen will keep fresh longer and is more suitable for holiday trade. 


Parker House Rolls 
FORMULA 73 


Parker House Rolls are particularly popular. People, however, de- 
mand that they be fresh, be of fine texture and tasty. The Basic Sweet 
Dough Formula makes Parker House Rolls that have the appeal people 
desire! 

Parker House or Pocket Book are probably the best known type of 
these fancy rolls. Divide a piece of the Basic Sweet Dough into small 
pieces, 1 to 114 oz. each, round up and let half proof. Take two rows and 
press across the center of each round piece of dough with a small rolling 
pin (pie pin), brush over inside part with melted butter—double both sides 
together and set on pans close together so that they will bake individually. 

Take care not to over proof and then bake. Brush over with melted 
butter when baked and still hot. 


Doughnuts,'Fried Cakes, Twists and Long Johns 


FORMULA 74 ENE 


These can be made much-to-be-desired 
products if made with quality ingredients and 
featured as “Specials.” 

The Basic Sweet Dough may also be 
made into the above shapes either by using it 
the plain Basic Sweet Dough or by the follow- Dougheeeorried’ Cakes 
ing method: 

Take 10 lbs. of the Basic Sweet Dough and add the following to make 
a slack dough: 


TROLS YRS 20: ne pean et ae ee lier geen arp BD MNGK 3 OA 
SEA CE oly Ie IPR OA SEP RR) J RR ED Si ae ee i by) 450z: 
Sd UI § ak cen Nt ee ERC ee in era ee aN Wy OZ. 
Fleischmann s Yeast......6...2..000.7 DES, «ts 2 OZ. 


Mace and lemon grating to suit taste. 


The resulting dough should be allowed to rest for a short while,— 
about 20 minutes, then rolled out on the bench into sheets, and cut into 
pieces of desired weight. 
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After making into various shapes the dough is proofed and then fried, 
entirely submerged in grease at a temperature of 365° to 370° F. 

A doughnut that contains a high percentage of sugar and shortening 
will absorb much more grease during the process of frying regardless 
of the frying temperature,—therefore it is necessary to have the correct 
amount of these ingredients in the dough. 
Test the absorption of frying fat by weighing 
a dozen units before frying and again im- 
mediately after. 

The absorption of the frying grease dur- 
ing this process is much less in yeast raised 
doughnuts, twists, etc., than is the case when 
other leavening agents are used,—this is 
largely because hard wheat (bread) flour is 

aie = ai used in place of soft flour, and also because 
the dough is more developed before it is fried. 

If the finished Doughnuts, Twists, etc., 
crack in frying, making the surface rough, 
the mixture is too stiff and more milk or water 
should be incorporated. Best results will be 
obtained by the use of a very soft dough. 
Doughnuts and Twists may be dusted over 
with powdered sugar which has been sifted 
with a little cinnamon or they may be sold 
plain. 
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JELLY DOUGHNUTS 
FORMULA 75 


Use regular doughnut dough described 
above. Roll up into round balls of the desired 
weight (1 to 3 oz.) and allow to rise on dusted 
boards or pans until very light. Then fry in 
hot oil turning occasionally to obtain uniform 
color. After cooling, inject a little jelly. 
Then the Doughnuts may be sugared or iced. 
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BUTTER BREADS 
FORMULA 76 


Lhs. Oz, 

Ingredients used: re ; 

SS Une § ORAS 8 2 ae dha rr ( 

Sugar Dee en ea Me acs, ck 2 

|S ee, as ee oe Pen ih 

Yd hic eg Sa ee ie - 1 pt. 

LOU We cn Me ten it et 1 

Fleischmann’s Yeast hee 2 

Bale) Cee, A eo 1 tsp. 


Cream the butter thoroughly, adding the eggs and flour alternately ; 
that is, add one egg to butter and cream until smooth, then one tablespoon- 
ful of flour, and continue to cream until light again, continuing in this 
manner until all the eggs and flour are worked in. If the mixture becomes 
too stiff for creaming, very little of the milk can be added for creaming, 
but not until at least 5 eggs and respectively 5 tablespoonfuls of flour are 
worked in the mixture. When all the eggs and flour are mixed with the 
butter, dissolve the yeast in a portion of the remaining milk and dissolve 
the salt and sugar in the other portion of the milk. Add the salt and sugar 
solution to the mixture little by little, rubbing constantly. Then add the 
yeast solution in the same manner. The dough should be soft enough to 
run, so that when lifted into Turkshead moulds, previously well greased 
and dusted, it will run smooth; allow to rest from 2 to 3 hours in a warm 
place and bake in a cool oven. They have to rise about three hours. The 
right proof is when they are about 24 over their original size. 


BUTTER HORNS (Pacific Coast Formula) 
STRAIGHT DOUGH METHOD (FORMULA 77) 


Lbs, Oz. 

BVEIMICMVC OHO au. can Catia ase dore i ennaet 1 qt. 
SEES Se RE ey Eo ene 10 

SL RS) ah leet ce AT eee aE ; VW 
Fleischmann’s Yeast ...:-252..5.06 10 
UAVS ac 21 AR A CORNED Oe Sle SES a OR 4 

JI KCTE To (ae ke ee 3 4 

BD He vee eM ns nah wk nh thy hh chemo? IW 

POROUS a 85-025, bo Bed are e  hos 3 


Mix this dough same as ordinary roll dough. 

Place on bench for 15 minutes. 

While dough is resting on bench, work 1 to 1% lbs. butter until 
pliable (114 lbs. makes a better piece of goods). 

Place butter in small pieces over 74 of dough. Lap unbuttered ‘3 to 
center, then buttered 14 over top. This gives 3 folds and is considered 
one roll. Give 3 rolls same as for puff paste. Place on ice for a while in 
hot weather. 
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After the dough has had 8 rolls, roll out about 25 inches wide, spread 
over with lemon or cream custard and roll up same as cinnamon roll. (The 
roll should be about 3 inches in diameter.) Cut off to weigh 4 ounces. 
Place on pans to allow for double expansion. 

Proof until very light 

Bake in moderately hot oven. 

When cool, ice over and sprinkle with nut, or dip in 14 ground nuts 
and 14 sugar before placing on pan to proof. (Then, after baked, wash 
over with thin water icing and replace in oven to blister.) 

This will make approximately 40 pieces. 


FILLING FOR BUTTERHORNS 
CUSTARD CREAM 


Zz 
SS ULDAT cattle es Caen tsk et Be ea eee 8 
CATE nose. Cote eis RAC dee ee ee oe 3 
Hee *y OLE... oor See otra ee 8 
BUtCC Fe ee ee ee ean ae ea ee eres a 


Pinch of salt 


Mix well. Add 1 qt. milk. Boil in double boiler or with steam. Add 
vanilla when cold. 


LEMON CREAM 
OLE: 1 MORE OIRO SRL sft ane RRM RR te eneiedaey With Wisi 24: 6 
6 
Mix. Stir in 6 egg yolks. 


Add 1 qt. water and two lemon gratings and juice. Boil with double boiler 
or with steam. Use when cold. 


WAFFLES 
FORMULA 78 
Lbs. Oz. 

MTS ek tern rn ek oy ee ee eee Pad Ot, 
Fleischmann’s Yeast. ......... ay 2, 
G2 Cey Dh gamba) Ae en ote Ene ee Be: 
Eggs 4 
DUSAL .ak oe Aree aac ee se eee ee ene 3 
alt; Cue aes eee eee oe Tetsp. 


A little grated nutmeg 


Set sponge with milk, which should be luke warm, and allow to rest 
until it drops back and commences to rise again; then add the rest of the 
ingredients and beat until smooth. If the dough is too stiff, add a little 
more milk, if too soft, more flour. A good deal depends in this respect 
upon the strength of the flour used. Allow dough to rest 15 minutes more, 
then bake in hot waffle irons. 
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FORMULA 79 


EEN A, a ee ee oe ae 
Fleischmann’s Yeast ................. 3 

UPS CO ach ee ool 15 
URE ee Meer CBU Mire, en ee 12 


ol WE Ait SAU nN a Benet re Oe 1 tsp. 
WU Ne ce ek ta a Aen A oe ee 114 qts. 

A little mace 
Set sponge with milk, which should be luke-warm, yeast and sufficient 
of the flour, allow to rest until it has its first drop, then add the yolk to- 
gether with the sugar and butter which has been previously creamed. 
Next, add one-half cup milk in which dissolve the salt, beat again until 
smooth, then add the white of eggs previously beaten into a froth. If the 
mixture is too stiff add a little more milk before adding the white of the 


eggs. Mix batter a little stiffer than for wheat cakes; allow to rest for 
15 minutes and it is then ready. 


FORMULA 80 


Oz. 

EU Calne eee ee ee on en ae 15 

LEIS TSG!  J  e o all ) fecha Oe a i VRE a ROE 12 
STU BORER oe hen RY ORM a Ieee me BOE Co mR Vey Ea 5 
Bieiscumani 6 Caste. ee... eee eee 2 

SET Rac BIO hg RP ton A i eed Re AN 14 tsp 
iy 1 (pete Sane ee eh Re Ret AO ROM SR Ra 2 1% pt 
loura : ee eee Ce eee en ee Oe 19 


Lemon or nutmeg 


Cream the butter and add 1 egg, next 1 tablespoonful of flour, and so 
on until all the eggs are added to the butter. In the meantime dissolve the 
yeast, in a portion of the milk and dissolve the sugar and salt in the re- - 
mainder of the milk which should be luke-warm. Then add these to the 
creamed butter, mix smooth and, last, add the remaining flour. Place 
one spoonful of this mixture in the middle of the hot waffle iron pre- 
viously greased, then close the iron and bake, during which process the 
waffle iron must be frequently turned until the waffles have a nice brown 
color. After waffles are cooled sprinkle with powdered sugar mixed with 
cinnamon. 


WHEAT GEMS 
FORMULA 81 


Lbs. Or. 

Sugar PT RO TE et ne 1 4 
SMPTE on toi) ten wae Ge ne i: 4 

(DOES ae ir ae eR OSE ear te, Reve Renan 12 
Ein | ame ORRO fs ke were PRR ET a se 2 el 2 qts. 
PELeTSe TWIT S .) CAS Gree ieee dca 2 

“NSH ES aa MIS eye © Vic Septet, het anne Lp) 
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Set sponge with milk, which should be luke-warm, yeast and all of 
flour. Allow to rise until it breaks, time 45 minutes to 1 hour. In the 
meantime, cream the sugar and shortening, adding the eggs one by one. 
When sponge is ready, combine the two mixtures and heat thoroughly. 
Fill into well greased gem tins, allow to rest for 15 minutes, then bake 
in a hot oven. 

This will make 175 fair-sized gems. 


WHEAT MUFFINS 


FORMULA 82 
The same as for wheat gems, using only one-half the sugar, 4 ounces 
more shortening than used for wheat gems. 


GRAHAM GEMS 


FORMULA 838 
Lbs. Oz. 
SUD aT a en pu ena eee ok eee ee) See 4 
WLOLASSES: CN re ete ae aemy d Cm oe Laps 
SNOLCOMING: 2 tee, ee eee it 4 
IEP ES VES Sneed de ee a eRe Coenen 12 
Mil ores tees Lely pyle trea aa 114 qts. 
Fleischmann’s Yeast ne 2 
NOPE Nina he se cae omer & ee rn % 
VV nitem tourer 2 
Graham Flour .............. 2 


Set sponge, using all the milk and flour; allow to rest until it breaks. 
Cream the shortening and sugar, then add the eggs one by one, and last, the 
molasses; add this, together with salt, to the sponge. Then proceed the 
same as for wheat gems. 


GRAHAM MUFFINS 


FORMULA 84 
Lbs. Oz. 
Molassegy ice : i ea eer \% pt. 
SUCAL CE eee ee » 
Shortening or Butter ....... 1 b2 
| Ofo4 gen ner REM Ey tly UH kr ML 1 
Milk: a. i dee eee Mean Pets. 
Fleischmann suY east, 5.7 3 
Salt NOSE ROE TTT re ER eee ee inf ve) 
Grahams Hloure, ee ; 2 & 
White Hilour ee ae 2 g 


Proceed exactly the same as for Graham Gems. This will make 175 
medium-sized muffins. 
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RICE MUFFINS 
FORMULA 85 


The same as wheat muffins, except add 1 pound rice, which has been 
previously boiled and drained. Add two whole eggs to rice, and rub 
smooth before adding the mixture; then beat whole until smooth. 


This mixture will make 200 medium-sized muffins. 


GINGER GEMS 
FORMULA 86 


Same as Graham Gems, but omit the graham flour and use in all 4 
Ibs. white flour and add 1 oz. finely-ground ginger and 14 oz. ground cinna- 
mon to mixture. 


CHOCOLATE GEMS 
FORMULA 87 


The same as wheat gems, but use only 1 lb. of shortening instead of 
114, lbs., as in wheat gems, and add 4 oz. of melted bitter chocolate to the 
sugar and shortening before creaming. Add a little vanilla flavoring. 


CORN MUFFINS 


FORMULA 88 
Lbs. Oz. 


1 GWM oe ge TRE IEE Dicer eed a aE eet 1 qt. 
We ee ITOUR co ichctue ke ret ee 2 
(Bray tei Mi eet LANA ae Meee) Sanne AM cod 1 
Fleischmann’s Yeast me. 2 
Pl ICA ee OeY, re VERSA 3 
15] UL 6) eek Oe eee eee ene eee 9 
Ee Cech Ween tee Fer ty ere ceee Atay Mieunex 6 
A little nutmeg 
Set sponge, using all the milk, yeast, white flour and cornmeal. Sponge 
should be luke-warm. Allow to rest until it breaks. Time, 114 hours. 
Cream sugar and butter, add the grated nutmeg and salt, and last, the eggs 
one by one, creaming in between. Add this mixture to sponge when ready, 
and beat whole thoroughly until smooth. 
Fill in muffin rings, allow to rise for 15 minutes, then bake in a hot 
oven. 


4 
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CORN GEMS 
FORMULA 89 


Lbs On 

Milk: 8: 02503 eee oe ee eee 1 qt. 
Whites Plour ee oe os Z. 

Corin ied eee ee he. . a! 

Fleischmann’s Yeast. .... oe 2, 

Sugar’ vse a fe 9 

BUCCI ees a on ee ai nN ae 6 

1 Hoe ge ae ert iO NAD aie ae 02 eit 6 
Salitesere het eee eee . 1, 
GracedNUtMen sc). uu eu eee eee iy 


Proceed the same as for corn muffins. 


CORN BREAD 
FORMULA 90 


Use either corn-muffin or corn-gem mixture, and put into greased 
baking sheets or pie-plates, about 34, of an inch thick; allow to rise for 15 
minutes, then bake in hot oven. 


EGG MUFFINS 
FORMULA 91 


White Moun... Aer eo err, eo 


A pinch of mace 
Fleischmann’s Yeast ......... 2 
Milk ees. rotten ere oe eek ee qt: 


Mix and bake the same as described for wheat muffins. 


POP-OVER MUFFINS 
FORMULA 92 


Lbs. Oz. 
Milken th nee ete oe ee ne 2 qts. 
IM oyeNe = s.. Za 4 
1 O94: ee a a ANOS RS ERR nS. 12 
Salt” ksi tte 8 oe see. See it 
Pleischmann’s* Yeast... eee Pe 


Set sponge with milk, flour and yeast. Sponge should be luke-warm. 
Allow to rest for 45 minutes; then add the eggs and salt, and beat the 


whole for 10 minutes. Pour into greased muffin rings, filling the latter 
one-half full, and bake in hot oven. 


FORMULAS AND METHODS 347 


POTATO BISCUIT (ForMuta 93) 


Oz. 

Boiled potatoes of medium size, ee 

mashed very fine 8 
Melted Butter ................. a aie ey 4 
Ailic e" a ee 1 pt 
Fleischmann’s Yeast. ee ee teas ce ety ae 
Usaha Pe Mieee tt oss ete POND 
Flour to make soft batter 
TOSS ene Beir) ee eee 2 


Stir all the above ingredients together, aes the butter and eggs, and 
let rise until it breaks. Then add the butter previously melted and the 
eggs. Beat well, add a little more flour, and bake in muffin rings. 

After filling in rings which should be filled half full, allow to rest for 
30 minutes before baking. 


MALT VANILLA WAFERS (ForMuLA 94) 


Flour, Pastry..... A lbs. Ammonium Bicarbonate........ ly oz. , 
Standard Powdered Cream (Ol, Partar sono se. Wy oz. 

Sugar one i262. lbs 6:07. Heo 5 eggs or 10 0z 
Diamalt be f= DtNOYr 3/02, Shortening ie ee LOO 
Milk 1% ree or 1 lb. 12 oz. Butters ke neat ane astaok LOLOZ: 
Soda =. Vy OZ. Deemer ete eae, Rees od 14, oz 

Vanilla any: vin ACE A072. 
METHOD: 


Cream the Diamalt, sugar and fats. Add to this the eggs, little at a 
time and keep on creaming until the mass is light. Add vanilla; then add 
milk in which has been dissolved the ammonium bicarbonate, soda, 
and salt. Break up thoroughly. Then draw in the flour into which 
the cream of tatar has been sifted. Mix until 
smooth. It should then be bagged out onto 
lightly greased and dusted pans and baked 
at 450° F. Malt Vanilla Wafers may be used 
as the base in making Diamarsh Delights. 
Instructions for making these follow. 


DIMARSH DELIGHTS (FORMULA 95) 


Dress up the bottom side of individual 
Malt Vanilla Wafers with Malt Marshmallow 
(see Formula 104) using large size plain 
round tube. Sufficient Malt Marshmallow 
should be used to cover the wafer as illus- 
trated. Sprinkle on riced cocoanut or sugar 
immediately. 
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MALT JUMBLES 


| FORMULA 96 
Standard Powdered Sugar. ....8 02. So Sid se lithe oe Sec eee gO 
Shortening =.5...5 ee eee 8 OZ. Flour (half Pastry, half 
Diamalt. - 5... ve iptor lbs 07: Bread)... oe appt -os anit 5 Ibs. 
Honey. >. .sseeee Teptrore! lb; 7.02: Lemon flavor to suit taste 
Water. elena 1 pt. or Ib. Ginnamon? setae mt AGOZ 
ATT tats steam Oe 
METHOD: 


Cream the sugar, shortening, Diamalt, 
honey, salt and spice; add lemon flavor; add 
water with soda dissolved; add flour. Make 
medium dough. Roll out to thickness desired. 
Cut with Jumble cutter. Wash with water. 
Turn onto any of the variety of toppings 
desired such as sugar, nuts, raisins, cocoanut, 
etc. Or to the dough before rolling, may be 
added 1 lb. raisins, currants or midget raisins, 
or 1 lb. almonds. Lay out on lightly greased 
pans. Bake in moderate oven. 


Note :—Raisins should be soaked in a Diamalt Solution as described below. 


SOAKING RAISINS IN DIAMALT SOLUTION 


Raisins may be soaked in a solution of Diamalt and warm water to 
improve the resulting products. This prevents the raisins from drawing 
moisture from the dough during the process of baking, and as a result the 
finished goods remain moist and fresh for a longer period of time. 


Use two ounces of Diamalt to sufficient warm water to cover one 
pound of raisins. Soak raisins for 20 minutes, drain off solution, spread 
raisins on flat pan and put into oven for about 5 minutes to take off excess 
moisture. 


MALT OATMEAL COOKIES 
FORMULA 97 


Brown Sugars...) Pilb.el 207. AIG Stee eae oad VW, 02. 
Shortening BE act Soe ee AZoz Rolled Oats......... ed ieee 1 lb. 4 oz. 
Diamalt >. ccaseees tpt orbs woz Flour (half Pastry, half 

LAC Ana eae 2 2 eges or 4 oz, Bread) 7 \.a 3030. Gee eal hae 
VEU hoe It ptOrelelo Lemon flavor to suit taste 

DOM. co... coe eae ees 1 oz. Raisins; ground] =...) sale 


Cinnamon pc se eee Vy 02. 
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METHOD: 


Cream the sugar, Diamalt, shortening, 
salt, spice and flavor. Add eggs gradually. 
Beat until light. Add milk with soda dis- 
solved. Add rolled oats, flour and ground 
raisins. Mix to a medium soft dough. Roll 
out round lengths about 114.” diameter. Cut 
off pieces of desired size with a scraper; place 
on lightly greased pans. Press down lightly 
with the backs of fingers. Wash with egg and 
milk wash. Bake in moderate oven. 


MALT HEALTH COOKIES 


FORMULA 98 


Diamalt 1% pt. or 12 oz. Flour, Coarse Whole 
Brown Sugar eather 114 lbs. Wheat seo ee earn ek oes. 
Shortening ...... Ao PLA ey BilOUr (BTeAG Tate. 214 lbs. 
BIS a eh tt "ARSV PEGS AY CUM Oy Aye dead ee hl PSC een Aa. hes ere ao 1 oz. 
Rie TC SOUL) 3k lpt.or1llb. | Lemon grating and juice to 
Nota! dee ee ea . 1% 02. suit taste 
Baking powder .. st Ween es ey GEOUTIGOINUUS a ease ee OZ 

PUTRI GO Me tet, Nat, See ee VY o7. 

METHOD: 


Cream the sugar, Diamalt, shortening, 
salt and spice; add eggs gradually and beat 
until light. Add lemon grating and juice; add 
sour milk. Add bread flour, soda and baking 
powder sifted together. Lastly add whole 
wheat flour and nuts. Make medium dough. 
Roll out to the desired thickness and cut into 
shape desired. Egg wash and bake in medium 
oven. 


MALT GINGER SNAPS 


FORMULA 99 
OS aR ASUE Vor cr. casio eee ate 4 lbs. GUO OY. ke eon ee ees lez. 
Granulated Sugar......... ..2 lbs. 6 02. Cinnamon a... aN ae 1% 02. 
SNOLLONUNO A oe ose cpueree uae Piroz; Sab ac: ies: . OZ. 
Diamalt) _....,....-...144-pt. or 2 Ibs. SOC» s2, tine eects 1 a al aye 


feeb dan panto FOND PA Vee ae Ag DN 14 pt. or 8 02. 
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METHOD: 

Cream the sugar, shortening, salt and 
spices. Add Diamalt and beat up lightly. Add 
water with soda dissolved. Add flour. Cut 
out with a small round cutter and bake in a 
cool oven from 320° to 350° F. If steam is 
not available, cover snaps with a damp cloth 
and wash with water just before going to 
oven. 


MALT LEMON SNAPS 
FORMULA 100 


Flour, Pastry fea ee 4 lbs. TES CS nbs gee ee os CL ESOT: 

Granulated Sugar .................. 3 Ibs. Lemon Oil = orn sec ey Oe 

Diamaltt ae on oh VY pt. or 8 02. Water. S07. eo Phe OF LZ, O72 

Shortening ween ets. aie 1 lb. SOS. sige ace eee ees. eee ee 34, OZ. 

Ge ee es ee es eee 1% oz. Ammonium Bicarbonate ....... 1% 02. 
METHOD: 


Cream the sugar, Diamalt, shortening, 
salt and flavor. Add eggs gradually and beat 
until light. Add water with soda and am- 
monium bicarbonate dissolved. Add flour. 
Cut out with a small round cutter and bake in 
a cool oven from 320° to 350° F. If steam is 
not available, cover snaps with a damp cloth 
and wash with water just before going to the 
oven. 


MALT COCOANUT BARS 
FORMULA 101 


Hours lasthy ee eee es 4 lbs. Cocoanut ........ TABS OVA 
Standard Powdered Ammonium Bicarbonate mA OZ. 
DUGATE a tar mente er lb s10) 07. OGRA ths te eae ae eee ee 3 OZ. 
Dianvait—=.. eee 14 pt. or 6 oz. Si) eee NC amr rece LA bye? 1 oz. 
SHOLfenin Oy jae nee eee 1 lb. Vanilla Prec cact oo ae eee 4 oz. 
Milko. ee. tee 114 pts. or 1 Ib. 4 oz 
METHOD: 


Cream the sugar, Diamalt, and shortening. Then add salt and 
vanilla. When me above ingredients are thoroughly creamed, add the 
milk with soda and ammonium bicarbonate 
dissolved. This mass should be thoroughly 
stirred. Next add flour and cocoanut mixed 
together, mix until smooth, but no more. Too 
much mixing will make dough tough. Deposit 
on pans with a cookie press. 
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MALT HONEY-SPICE DROPS 
FORMULA 102 


lOUyR PF OSthy 4c ett Ibs: Water ...... Bren aehs or 10 oz. 
Granulated Sugar............. Re lhiles Cinnamon . te 1 02. 
Shortening .. 4 oz. TT CTs Wales Sec. 4 Geese vale OZ. 
Dramalt ..:..... (About - Vy pt. ) 14 OZ. Jen] LEU Gy Coc Oe Ae PS ar 14, OZ. 
Honey .......... (About ih pt.) 14 oz. OU ERR Nile cs mn tae! 1% oz. 
TOES Ce cs 2 eggs or 4 oz, Ammonium Bicarbonate ....... 1% 02. 
SUN a eO Pico Ne a 1% 02. 
METHOD: 


Cream the sugar, shortening, honey, Diamalt and salt. Slowly add 
the eggs. After this has been thoroughly creamed add the water in which 
has been dissolved the ammonium bicarbonate. This should be thoroughly 
incorporated. Then add the flour into which has been sifted the soda and 
all of the spices. Mix until smooth. Roll out in round strips and cut 
into pieces approximately 13 oz. to each cake. Round up and pan. Bake at 
a temperature of 400° F. 

When cool, ice as follows: 

To every 10 lbs. of Honey-Spice Drops 
add one heaping tablespoonful of Malt Marsh- 
mallow (see Formula 104) and 14 pint 
boiled sugar (see below). This should be 
thoroughly stirred until a coating can be seen 
on the Honey-Spice Drops. They are then 
turned out on the bench and allowed to dry; 
then sold in packages or by measure, which 
is the usual custom. 


Boiled Sugar 


1 lb. Granulated Sugar | ; ; 
4 oz. or 14 pt. Water boil to 240° F. 


OLD FASHIONED MALT SUGAR COOKIES 
FORMULA 103 


IOUT GE ASEEY Geb 5 ays 55 A lbs. Sali, pcre eta Ree V% oz. 

Sugar (14 granulated, 14 SOda Wis. oy, 2. center) ase 14, 02. 

Standard Powdered).....1 lb.7 oz. Ammonium Bicarbonate........ 1% 02. 

Dratialte hash nt 1% pt. or 8 02. HOOD seins th AN ed 3 eggs or 6 Oz. 

SOME OTITIS rap eeek te case tee once 5 OZ. IMT oer naner ee te 34, pt. or 12 oz. 

EO UIA OP ae eg hed ea 614 oz. AVeTION SOM Aa rnaeeneh tt acs Vf oz. 
METHOD: 


Cream the sugar, Diamalt, shortening, butter and salt together. Add 
the eggs gradually and beat until light. Add the lemon oil. Add the milk 
with soda and ammonium bicarbonate dissolved. Lastly add the flour. Cut 
out with small round, small diamond, or small heart shaped cutter. Wash 
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and dip on coarse granulated sugar. Bake at 400° F. These cookies 
may also be finished with plain fondant icing, in which case omit casting 
on the coarse granulated sugar. Fruit, such as raisins or currants, may be 
added to this dough if desired. 


MALT MARSHMALLOW 
FORMULA 104 


Granulated Suceret.).. vie 1 lb. Dramalt-s. eee 314 02. 
GIUICOSCR thee toRe ae ta 314 02. Gelatine -.* Wee eee es ig OZ. 
Boiling water about 14 pt. or 9 oz. 


METHOD: 


Dissolve gelatine in boiling water, add to sugar in mixer, then add 
glucose and Diamalt and beat until light. 


PLAIN ICING 
FORMULA 105 


For each pint of boiling hot water, use whites of two eggs. 

Beat the eggs to a stiff froth. Add all the sugar possible ;then little 
by little, add the boiling water. After the addition of the water, again 
add sufficient XX XX sugar to make frosting of the thickness desired. 

Flavor either with extract or lemon, vanilla or almond, or fruit flavors, 
as strawberry, peach, etc. 

It may be colored any shade desired. 

To obtain a glossy surface, place cakes, after icing, for five seconds 
inside of oven door. 


FONDANT 


(Boiled Icing) 
FORMULA 106 


Take granulated sugar, add enough water and a little cream of tartar 
previously dissolved in a little water. (For 20 lbs. sugar, use 1 oz. cream 
of tartar.) Boil the sugar for five minutes, then skim until clean, washing 
the side of the pan with cold water to cleanse from the impurity settling 
on pan during boiling. 

Boil to a soft ball, 242° F., then remove and pour onto a slab 
previously sprinkled with ice water. Let rest awhile then work with 
spatula until it becomes white and creamy. Place in a jar, cover with a 
damp cloth, and set in a cool place. 

It can also be creamed in the pan in which it has been boiled. In this 
case, allow to cool down some, and then stir constantly until creamy and too 
thick to stir more. Then work with hands until smooth. 

When using, put as much needed in a small pan, flavor, thin down over 
fire until lukewarm; if too stiff add a little water. Never allow this icing 
to become hot over fire. é 

7 Ibs. Glucose to 7 lbs. sugar can be used, adding Glucose after sugar 
boils, stirring it in carefully. 


FORMULAS AND METHODS 353 


ICING (FORMULA 107) 


bs (es 
Dy CHS cock decaciccs Si cera el Tete 
MRI Ce Cesc oda satie wscks.: ee Lents 
Grin g (UW 215) [6 eae en , 
XXXX Conf. Sugar .... Ps 8 8 
GLUROser eWOEIN ei. at oustaen. aeta vole 


Vanilla 


Beat in machine, water, whites, citric acid and sugar. When it stands 
up well, add the glucose and vanilla. 
Beat a little longer and when it does not run it is ready. 


ICING (FORMULA 108) 


Lbs. Oz. 
OWHCretLs SUGAR <<. /s bn ee kates 6 

LOPS Se 04 2 Sane Aas aE RE lat. 
SEES SECC a I, Pl Heian SIR OF 2 


Dissolve gelatine in hot water. Mix all the ingredients until light. 


ICING (FORMULA 109) 
a Lbs: Oz 


WV REECE UCOI) o.xs Mian eee ico: yy, 2 qts. 
Be 7,4), no, TOP SAT | 0029 oe alae eth eI en ee Cae 28 

NPC pers Grima tu hs Oe ee og it 4 

pea CTT a6 2 | a 2 

VRC ROT HOS: 35 rot eso cease as acueny acre 2 


Beat all 14 hour. Keeps gloss. 


MARSHMALLOW ICING AND FILLER 
(FORMULA 110) 


Lb 
Se) CIEL E Sap pe Ro caireraer 2, Aa el cent CANAD Fk eR Re xe oO 4 
RC ERR RU LSE APP re ticles oy) 20h ie Be, Soin na anentavecusetsiee iy 
CNG MOM nd Slee Ion ahd padhasd plans 134, 
ie meee een SAB t. SE AR id hoe EO te Bet ru 4 


Dissolve Gelatine in a little warm water. Beat, mix for 15 minutes. 


CHOCOLATE ICING (FormuLa 111) 


Chocolate icing can be made to good advantage by adding a little 
melted chocolate to either fondant or plain icing and add a little vanilla 
flavoring. 


FLAVOR 


Flavor and color all icings to suit. 
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